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I.O INTRODUCTION

This air sampling program was developed on behalf of the Depa5lment of the
f f

Navy (Navy) Western Division (WESTDIV), Naval Facilities Engineeriir:i-C.aommand by
i  ! " - -

Harding Lawson Associates (HLA) and Aqua Terra Technologies (ilff) For4hp fiefA

investigation phase of the Remedial Investigations/Feasibility Studies (RI/FSs) being

performed at the Naval Station, Treasure Island, Hunters Point Annex (HPA),
,f\

San Francisco, California. The air sampling program;Bas- "i$plemented in accordance
,"" ;', 

"': .:'with the Work Plan Volume 2E, Air Sampling Plan,"Ret#N'al Investigation/Feasibility
--\

Study, Naval Station, Treasure Island, Hunters Point Annei:-San Francisco, California,

submitted by HLA in July 1988 (HLA, 1988), and Addendum to Work Plan Volume 2E,

Air Samplins Plan submitted in Augu!.!..1290 (HLA, 1990').

The program was implementej t;lfU-"rlrrde, contract to pRC Environmental
' t '- 

,- 

t 

-t" 

- '"

Management, Inc. (PRC) on behalf of the'-Navy, under the Comprehensive Long-Term

Environmental Action Navy (CLEAN) Contract No. N62474-88-D-5086 Contract Task

Order 57 (CTO 57). A,c"rivities described in this report are part of RI/FS activities at

HPA' '""'i'"''"1 
l*="-=

1,, "",0"," 
-r.-.=,, 

.-:l'

This sampling'iepo?t".outlines the locations and analytical parameters for air-=.-;

samples that were collected. This report also discusses the sampling methodologies, the

sample analytical results, quality control assessment of the samples, and a summary and
;4-',,,..,,

discussion of 4e implemented plan. This program was intended to be a screening study;
o:, , . . .  i  , ;

therCfordit iheluld not be considered to yield a definitive representation of ambient air

levels throdihout the HPA facility. The program was designed to evaluate the presence

of elevated baseline levels at the facility and to provide data that can be used in

combination with dispersion modeling for the Public Health and Environmental

I
I
I
b
I
I
I
I
I
I
I
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I Evaluations (PHEEs). The results can also be used in developing further

I 
recommendations for subsequent air sampling to further characterize conditions at the

entire site. f?
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HPA is located in southeastern San Francisco at the tip of a peninsula extending

eastward into San Francisco Bay. It has operated as a shipyard or ship rqpair facility
f f

almost continuously since 1869. Private industry owned or leased ttrq-prtlgerty until
i f*'-=-'--

l94l when the Navy took possession. The Navy operated the shipya?d until_l-9-74, and

in 1976, leased it to Triple A Machine Shop (Triple A). Triple A operated the ship

repair facility and also leased numerous buildings to other private commercial and light
i ".=,

industrial firms. Historically, operation of the facilityi*io,.lV;d ttre use of hazardous
,t i' ot' ,i'

materials and the subsequent generation of a wide uirieii O.f sotiO and liquid wastes. In
-\ '.:

most cases, hazardous materials were disposed onsite followiag practices acceptable at the

time.

Remedial Investigations (RI) arp,s-urrently being conducted at l6 sites within
1,. 

".HPA as part of the Navy's Installation ?.e,slOqUign (IR) program. These sites are

designated as nIR" sites as shown on the Jffiting location map (Plate l). IR sites are

currently grouped into five Operable Units (OUs) as follows:

Operable Unit

O U I

' '- IR Site; .u''1 ;","..,
i  .  '  

" .-' 
IR-Vzl'lndustrial Landfill and Triple A Sites I and 16
IR-.2-'';uBay Fill Area and Triple A Sites 2, 13, 14, 17,l8="'- and 19; excluding IR-3

IR-3 Oil Reclamation Ponds and part of Triple A Site 17
IR-6 Tank Farm
IR-8 Building 503 PCB Spill Area
IR-9 Pickling and Plate Yard
IR-10 Battery and Electroplating Shop (Building 123)

IR-4 Scrap Yard and Triple A Site 3, north of Spear Avenue
IR-5 Old Transformer Storage Yard

IR-7 Sub-Base Area

I
I
I

o u u
-a 

':!,

.,tt' .: ".1 i:

i i

oq uI

OUry
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ouv Grouo 5

IR-ll Building 521, Power Plant
IR-12 Disposal Trench Triple A Sites 3 (partial) and 4

(previously Site PA-12)
IR-13 Old Commissary Site, Triple A Sites 5 5 (previously

Site PA-13)
IR-14 Oily Liquid Waste Disposal Site, T

(previously Site PA-14)
IR-15 Oil lVaste Ponds and Incineration Tank, TriplelA Sites 12

and 13 (partial; previously Site PA-15)
IR-17 Drum Storage and Disposal Site, Triple A Sites l0 and ll

(previously Site PA-17)
;! 

''=,-

Grouo6 
f ;r,:,.,,,

: ' l ' - " i

IR-20 Building 156 ""'1'' ;:
IR-22 Buildings 368 and 369 "'.=..'-".",,

Operable Unit V also contains Preliminary Assessment (pa) Sites that PA-16 and

PA-18 and 37 PA sites are proposed for investigation in the Site Inspection (SI)

program (not shown on Plate l). i. ,. -'- 
,

""rr- 

-. -\ 

t 
4,"t,:"",,,it

2.1 Summarv of Previous Investieatio;s. L

Site investigation activities at HPA initiated by the U.S. Navy in 1984 included

the Initial Assessment Stud{ (IAS), which identified l2 areas at HPA where hazardous
..i' .,,.,,.,..!, :

wastes were historically'ditdosed, or spilled. Subsequent investigations performed during
-r. ' '  " 

'

the Yerification Step ol'the'Navy Assessment and Control of Installation Pollutants
\.:

program included the collection of soil and groundwater samples. The findings of this

investigation were presented in a report entitled Confirmation Study, Verification Step

(EMCO\ l.l8za) Chemicals detected at varying concentrations in the samples collected

inclu'ded volatile organic compounds (VOCs), semivolatile organic compounds (SOCs),

PCBs, heavy metals, and asbestos. Based on these studies, the Navy, in discussions with

state and federal regulatory agencies, established I I IR sites for further characterization.

The air sampling plan (HLA, /988) used as the basis for air sampling activities

J20532-H
January 2,1992
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documented in this report was based on these I I IR sites; the plan was amended in 1990

(HLA, 1990), and retained the ll IR sites as the plan basis.

*
2.2 Summarv of Chemical Conditions f 1"

{ ft-=--=---
The results of previous investigations throughout HPA indiciTe thft=[nQrganic and

organic chemicals are present in the subsurface at varying concentrations at many

locations. Samples from the three OU I sites, Industrial Landfill (IR-l), Bay Fill Area

(IR-2), and Oil Reclamation Ponds (IR-3), generally #U"highest concentrations and
I  i , , ' :

largest number of detected chemicals relative to sam-flesTr4im other sites. Potential
\"-"" "\

hazards identified in the Area Study (EMCON, 1987b) inclird€d asbestos-containing

materials (ACM).

The chemicals detected in soil ?ed- groundwater include VOCs, SOCs, PCBs, oil
'" 'r-,. ,.

and grease (O&G), heavy metals, and abt so,,Fil appears to be affected to a greater

degree than groundwater. Low levels of 
'befu 

and gamma radioactivity have been

reported at the landfill. However, preliminary results of recently completed high volume

air sampling do not show,,levels of concern (Department ol the Navy, I99l).

2.3
i 8""'-...

-t't',,-,,.. '',',.,.

Site-specific data os,ineteorological conditions and air quality ai HPA are

limited. Meteorological data were collected October 7-14,1988, as part of Solid Waste

Air Quatity.=a,rrssessment Test (SWAQAT) activities (HLA, 1989). Long-term
.i '1"""'"',-. 

z"-,

mU'eoioJogiial .data are available from the San Francisco Airport (SFO) and were

summarizedj'nd used for interpreting chemical concentration data from this study.

Three air sampling projects have been conducted to assess the effects of

contaminated soil or groundwater on the quality of the air at HPA. These studies

J20532-H
January 2,1992
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include the collection and analysis of air samples for l) airborne asbestos near the

Building 521 Power Plant (IR-ll);2) metals in the Battery and Electroplating Shop

(IR-10); and 3) airborne asbestos, metals, and organic compounas at pfi:psed Housing
i E-_

Sites I and 2. ! f-.-"=-o=-
o-- -\---

2.3.1 Airborne Asbestos at Buildins 521 power plant (IR-,ll)

Two ambient air samples were collected at a location downwind of the

Building 521 Power Plant (EMCON, 1987a). During th9'4gs, 400 to 500 pounds of
€ ; '

discarded waste asbestos were found on the ground 
$OLA;hry outside the building. In

addition, the insulation on some of the boilers 
"nO 

oti"ruotftrp*"n, had deteriorated and- 't- i '

was in a friable condition. Some asbestos was reported to have been washed by

rainwater into the surrounding unpaved area. Each air sample, collected over an 8-hour

duration, was analyzed for asbestos fiters--Uy trqnsmission electron microscopy (TEM).
i

No asbestos was detected in either sampla'" ,t'-' 
'

During the collection of floor scraping samples inside Building 123, the Battery

and Electroplating Sf,ron,-a- in.1rour air sample was collected by attaching a personal

sampling pump *araibi u.r;r*i; r a field technician (EMCilN, I9B7a). The
""-'.,,_ 4".=.

concentrations (in microgiAfifi per cubic meter) of detected airborne metals are indicated

2.3.2

J20532-H
January 2,1992

in the list below:

.:: ;=.=.-, n
, :  . i  

' i  ' i

'4i

Metal

Cadmium
Chromium
Lead
Zinc

.Concentration
fuElm3l

r .3
4.6

16.0
4.4

I
I
?
T
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2.3.3 Airborne Metals. Asbestos. and Orsanics at Prooosed Housine Sites

In 1987, a risk assessment (ATT, 1987) was conducted for two proposed housing

areas (Areas I and 2) near the main gate. As part of this study! ambienlair samples
f v

were collected and analyzed for metals, asbestos, and organi" co-po,t'didincluding
; ;' '--'"o-

PCBs, VOCs, and SOCs) at a number of locations on four sites: --*^='?

o An area in HPA north of Crisp Avenue, directly north of the Industrial
Landfill (IR-l)

o An area in HPA southeast of Donahue Slre-et near the main gate
;- ..j

o The Industrial Landfill (IR-l) ;t ,i ,f';,' i\.-'-; i

o An upwind background site. \'..,..",'=----r,
'-\ 

i

VOC samples were collected over an 8-hour period and analyzed by EPA

Method 624. SOC samples were collected over an 8-hour period using XAD-2 sorbent

tubes and analyzed by EPA Method OZ,j..'fvrcals samples were collected over an 8-hour' '.. "i,.' '... 
..

period using mixed cellulose ester filters,and'anCiyzed using inductively- coupled argon
\ 1

plasma emission instrumentation or graphitb"furnace atomic absorption. Asbestos was

collected over an E-hour period using mixed cellulose ester filters and analyzed by

transmission electron mic S"oon.
I  , r '  ;  

: - " - '

Results of the.airtgiii,ptini, which are summarized in Table l, indicated that

several different VOCs anit'SOCs were detected at all four sampling locations. Metals

were detected at two of the sampling locations. Asbestos was detected at only one

samp[*g-{scgtion.

i { -
{. " '- 

' i  r:

4... .a
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3.0 OBJECTIVES

The objectives of the sampling plan (HLA, IgB8, 19901were to:

o Perform a screening-level sampling at selected locations tg- assess the
presence of air contaminants that might result from chegiifuls found in
the soil and groundwater. f 1"-

f /---- -----
o Assess the need for further air sampling and define i-nt sc6bq 

-iF 
focus

of such sampling.

o Obtain baseline air quality data for the Public Health and Environmental
Evaluations (PHEEs). 

!?a,.i
This program was intended to be a screening s,,!o$@erefore it should not be

,"'- i-.., - ---"
considered as a definitive representation of actual arirbjelitair levels throughout the HPA

facility. Since this was a screening-level sampling, an atterhpt was made to collect air

samples at locations likely to have the highest concentration of contaminants. As a

result, air sampling locations were selectp$ at or near (and downwind of) possibly
i r  

' '

contaminated areas, rather than at wid6ty separitrd potuotial human receptors. In

addition to sampling the air at or near knolvq contaminated areas, samples were collected

under meteorological conditions that would maximize emissions and entrainment (i.e.,

elevated temperatures, dry,.conditions and high winds, characteristic summer conditions

for this area). ebo,-'winOl:conditions are uniform and persistent at this time of year,
't 

' t'"

blowing from the westfno west. This allows for accurate placement of the monitors
,t,,,".j

downwind of the individual sources, and increases the likelihood that samples reflect air

quality near and downwind of IR sites.

ur,.," 
R*,.,Tqendations are made in Section 7.0 of this report for additional air

sampling'to.-f$trer evaluate air quality at HPA.
"'tt 

a,. .-

t
I
t
I
I
I
I

t
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4.0 TECHNICAL APPROACH

The air sampling program was implemented in accordance with the Work Plan

Volume 28, Air Sampling Plan, Remedial Investigation/Feasibility Studl., Naval Station,
f i

Treasure Island, Hunters Point Annex, san Francisco, California, subdit€{ by HLA in
f ;':-:---

July 1988 (HLA, 1988), and Addendum to Work PIan Volume 2E, A{f-San7-di;Fgtan

submitted in August 1990 (HLA, 1990).

4.1 Overview of Proqram 
: ;

The data collected during this air sampling ryoSr._gn,,,*here applicable, will be
--a. 4-

used in the PHEEs. As previously stated, the data from;'at4r near the potential

contaminated areas will be compared with modeled levels to assess potential exposures at

the human receptor locations. However, based on wind rose data for the area, the

human receptor locations are not geneiatly Uorvnwind of the HPA sites. In addition, air
..r, 1..,'-..., .';

samples were collected during the month,of;ufi.when meteorological conditions are
"t', 

t,i

believed to be conducive to producing maximum concentrations of airborne contaminants

originating from soils and/or groundwater at HPA.

I
I
I

4.2

I
I
t
t
?
I

data collected at SFO and as part of the SWAQAT (HLA, I9S9). Specific locations of

samplers were selected on the day of sampling depending on observed prevailing wind

conditilns, These locations are shown on Plate l. Sampling stations were placed either

direitly bverg adjacent to and downwind of current IR sites. A sampling station was

also placed"bn the downwind perimeter of HPA to intercept airborne contaminants that

might originate from other sources at the site. Two sampling stations were placed

upwind of HPA to characterize background concentrations. With the exception of

J20632-H
January 2,1992

Sampling locations. tire;e identified on a preliminary basis using yneteorological
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Location 9 (Plate l), samplers were not placed downwind of interfering sources, such as

painting operations, gasoline pumps, or any industrial emission source not related to the

IR sites. At Location 9, tenants on or directly adjacent to the IR-9 sitdihe suspected of
f q -

releasing a variety of airborne contaminants. f r-'-- 
-=--

_n*.. _=_i

Locating the samplers at or near the IR sites and timing the sampling*Io coincide

with meteorological conditions conducive to generating maximum concentrations for the

analytes of interest was intended to maximize the poten$i4 for detecting airborne
,i ," ,,..

contaminants originating from the subsurface at Hng-; th; 
loncentrations of analytes

detected should be a conservative estimate of potentiat--ilxptisures to receptors.

4.3 Rationale for Selectins the Number of Samnlins Locations

The sampling effort was intend-ed.,.1: a screening approach to assess potential

worst-case exposure levels f.om cert"i; ;uu.*es.,.t the site. The number of samples

selected was related to the number of contam.inated sites that were present when the plan

was initially developed. Samplers were located at or downwind of such sites.

Locations 3 and 5 when,initially selected were located outside the perimeters of IR-2
i ,."",!!. i

and IR-5, respectiv€ly.-. n"9iurc of IR boundary adjustments subsequent to the air
... ':.'

sampling tasks, these two,sampling locations are now located within the. perimeters of
.:iriii.

the IRs. Sampler location identification numbers and corresponding area of study are

listed below. IR sites added to the RI program after the approval of the air sampling
-,'- '-' ' ..,.

plan.ihtt'addi€Jsed by the approved locations, are also included in this list.
"  t t ' " t - , -  

" ' . , r i  , ;
-.,,;. 

i,

J20532-II
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Location
Number

0 l
02
03

Descriotion

IVithin IR-l/21

04
05

IR-4, IR-5, IR-12, and IR-l/21
06 Downwind of IR-7
07 Downwind of IR-6 and IR-10
08 Downwind pegiqreter sampler
09 Downwind S'K;!
l0 Downwind=,befig{e!€r sampler within IR-22

ll, 12 Upwind U-ae4;fo4A locations
'ot -=n'''-

Location I I was selected as an upwind perimeter sfmple based on the original

sampling plan. Although it is not located within an IR boundary, the area on which the

sampler was located is suspected of coal$ning contaminants similar to those found at

current IRs l/21. 
t1, ?,'": " :,-", '-lrr"' 

o""'-.oi

tt, t,

4.4 Analvtical Prosram 
':''ji

4.4.1 Rationale for Analvtes Selected

HPA has a tongfiiory of industrial operations, during which a wide variety of
.' :' i e'"' -'' 

,
chemicals *ere use&;si6ifd'"hne=disposed. Because of this broad spectrum of potential

't"t,r.,,r. 
"tt,,,,,r.

chemical contaminants, a teriiprehensive screening is required. Four sainples were taken

from each air sampling station over a five day period and were analyzed for V@s,

SOCs,(itcldjng PCBs), metals, asbestos and formaldehyde. Formaldehyde was added to
,f ,.t'o*'''".',r.'"\

the'list to be,rneasured in the Addendum to Work Plan (HLA, 1990) in response to
i t

commeibriihe by Mr. John N. Richards of Versar, Inc. on April 16, 1990.

4.4.2 Analvtigal Methodolosies

Table 2 summarizes the analytical methodologies that were used for the analysis

J20532-H
January 2,1992
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of airborne VOCs, SOCs, netals, asbestos, and formaldehyde samples. The QA/QC

program is described in Section 6.0.

4.4.2.1 Volatlle Oreanlc Conoounds f>
f ,

A combination of modified EPA Compendium Methods TOli aad=@-2 using
a*r, ,a= -_i

EPA volatile organic sampling tubes (YOST) in series, was selected because b:dttreit

capability of detecting all 38 YOC target analytes listed in the air sampling plan

(HLA, 1988\. The contaminants were removed from thgadsorbent using thermal

desorption and were analyzed by gas chromatogr"pftyiq"6$.?ectroscopy (GC/MS). The
--\' 't' 

'!!'

target YOC compounds are listed in Table 3. 
-ot'r...""'-.,.,-

_,_..*,,i

4.4.2.2 Semlvolatile Orsanic Comoounds

EPA Methods TO-4 and TO-13 were selected in the original air sampling plan

(HLA, 1988) for the collection and ant{lysisof.SOCs. A review of EPA Methods TO-4

", ",. ,, 
'':

and TO-13 indicated that only CO of thb.gl$Oe'target analytes listed in the original
t"1,. 

j

sampling plan were detected by these two standard methods. Discussions with Enseco

Analytical Laboratories of Sacramento, California, indicated that a combination

polyurethane foam tpltfil p-2 resin cartridge would be the most efficient

combination fo, 
"on.ni#,*alyzing 

SoCs. Discussions indicated that the method

that was finally selected, *"mbdified EPA Method 8270, was capable of detecting all

8l SOC target analytes listed in the sampling plan, at the required levels of detection.

t'Tha.,XAD.resin cartridges were extracted using SW-846 Method 3450, soxhlet,
- . i  . -==., . . . . . . -_, , ' , " , . -

and-analyzed,fgr the semivolatile constituents using Method 8270, GCIMS. The PUFs
' ' .  1 .  i  a-nr', 

".r.'i t'
were extrgctgd and analyzed using Method TO-4.

The extracting solvent was a l:l dichloromethane (DCM) / acetone mixture

rather than a 5 percent diethyl-ether/hexane mixture which was mentioned in the 1988

120632-tl
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sampling plan. The DCM/acetone mixture is an improvement over the previous mixture

since it is easier to handle.

The target compounds are listed in Table 4. i?

4.4.2.3 Metats ftr-?-=
V --_ a*

Airborne particulate matter was collected on a glass-fiber filter usinf-t'

high-volume sampler. The filter was analyzed for the compounds listed in Table 5

using inductively coupled argon plasma (ICAP). The me{hodology was developed by
: ;

EPA's Environmental Monitoring Systems Laboratory'(Fp",{, pggil.
1" 

'-t 
.j

4.4.2.4 Asbestos 
-'\,.,,.1' 

-..",
" ' u , j '

Sampling for asbestos was performed according to procedures outlined in NIOSH

Method 7400 (NIOSH, 1984) and analyzed by Yamate Level II TEM. Samples were

collected on a mixed cellulose ester filtei and examined by TEM.'i ' ,
4.4.2.5 Formaldehvde 

1"'"\, ' i  ' ' ' !" ' ' , :.

The method selected for the samplii€ and analysis of formaldehyde was U.S.

EPA Compendium Method TO-ll. TO-ll employs prepackaged cartridges of silica gel

coated with acidifieO g;;.ii"itrophenylhydrazine (DNPH). The analysis was conducted
,,,., i.. ji !'".-',,.,".

using high performance tiquid chromatography.

au!'

4.5 Field Methods and Procedures

This section outlines procedures for the collection of airborne VOCs, SOCs,
F_:,L'.1a.4.

*.r!*r,*t"';. and formaldehyde. It includes details regarding the selection of

samdini"vOliuies, sampling duration, flow rates, and cartridge configuration. The
r't i

I
I
I
I
l
I
t
I
?
I
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following general procedures applied to the collection of all sample types,

o A meteorological review was performed prior to the sampling to
characterize the meteorology at HPA and to aid in the refi
sampling locations.

Prior to the sampling, a site reconnaissance was
sampling locations. Careful attention was paid to
conditions, proximity to obstructions, interfering sources, and rity.

group of analytes.

One batch of blank samples was submitted for each batch or lot of
sampling media prepared.

was assigned a location number. A fictitious Location +*13 was

the field log sheets.

120632-tI
January 2,1992

Both high-volume and personal samplers were calibrated immediately
onsite or at the HLA warehouse according to manufacturer and
EPA-approved procedures. 

j,?

The following procedures were followidintfie finat selection of sampling
sites: '--:o t

- Samplers were placed downwind of the'selected sites, based on
prevailing wind conditions, except those samplers selected for
upwind locations.

- Attempts were made to locate samplers away from obstructions
and to place thern,,ai.distances of at least twice the heights of the
obstructions. ' , , , . 'u";- i .-o.,, . , , .": .u

- Samplers were pfaclO'!-., from the influence of any interfering
sources (e.g., industria"l operations).

- Samplers were placed in a secure location.
.:4'"'""'i

The following quality control samples were collected (see Section 6.0):
. - -  . t  i  , ' '

j i'. j' '''ti..".

- ll.Ofie'.. tociteO (replicated) sample was collected for each group of
ahalytes (e.g., VOCs). Samples were collected at the site with the
highest probability of producing airborne contamination.

- Field blank samples were submitted at a frequency of one per
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position with respect to nearby bodies of water, land, and mountains is similar to that of

HPA. To assess actual conditions prior to sampling, two meteorological stations were
f\

placed onsite, near IR-l and IR-7 (see Plate l), to cogiinug_ULly monitor wind speed
i' 

i:" '' /-
and direction. Data were gathered over a period of 

-L,Weee,s. 
Twenty-four-hour

meteorological data were also collected concurrently with itre"iit sampling. Due to a

malfunction of the digital data storage equipment, meteorological data were not

permanently recorded for the onsite metSglylogical stations. Meteorological data for

SFO for June 24 through July 12, ldll'qe;,oUtaineO from the U.S. Department of

Commerce, National Oceanic and Atmospheilc Administration, National Weather Service

4.5.1 Site Reconnaissance

4.S.l.l Meteorolosic,al Monitorins

Prior to selecting specific air sampling stations, the existing

meteorological data were evaluated. The two sources of ta were the

SFO and onsite meteorological stations. SFO is approximatety 7 mi HPA; its

in Redwood City, California.

4.5. t .2

on the day of sampling were evaluated to aid

would be downwind of sites in question.

reviewed, specific sampling locations were

Section 4.5. Meteorological data obtained

in the selection of sampling sites that

4.5,2'.@
t:- .,," 'i 'i

=-=. All gniples were collected in accordance with the plan, except where specifically
a.,,  j

noted in this report, and subsequently submitted to the appropriate analytical laboratory

under required chain of custody procedures.

T
I
I
I
I
T
I
I
I J20532-II

January 2,1992

After windflow"pattrlrns at HPA were. 
i ..rr l i i i , : 1 . , . ; i i  

" ' . , , " . . . i '

selected, according to ihe Criteria outlined in
"'2. n'
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4.5.2.1 VOCs

One sampling unit was used for each sampling location. The sampling unit

employed two YOST tubes (a primary and a backup) containing CMS bent and

Tenax GC. A precalibrated personal pump with built-in rotameter flow

rates was affixed to a metal stake such that the inlet was 3 to 6 feet

above ground level. Using clean latex gloves, the technician attached the appropriate

cartridge to the pump via Teflon tubing. The pump was then started and the following

information was recorded on the sampling data sheec dwition, sampler identification,

"'" 

'i'- 
il' ,"t

analyses to be performed, time, rotameter reading, aird flory, rate. The sampler was
-n- -?

allowed to operate for 20 minutes at a flow rate of 0.5 litersiier minute in accordance

with the sampling method. The flow rate was checked at least once, about midway

through the sampling, and the above 
?_eru.:::* 

were again recorded. At the end of the
, .  

' : i . .

sampling period, the above parameters Vefg.reqgrded and the unit was turned off.
1.t i

Using clean latex gloves, the technician remcved the cartridge from the sampling unit

and placed it in the appropriate culture tube. A sample label was affixed to the culture

tube, which was then plaoed upright in a cooler containing blue ice and protected from

light. ii' ':i" ; 
""-**, ..

4.s.2.2 SOCs 
't,,'-',u

"-.'i

A General Metal Works model PS-l high-volume sampling unit was used with a

combination PUF/XAD-2 resin cartridge for the sampling of SOCs. A precalibrated

u61";tvi$ nrp5et flow rates of 280 liters per minute was placed at the sampling location,

with the inlst 3 to 6 feet above ground. Samples were collected for a duration of

8 hours. fhe exhaust hose was directed downwind of the samplers and placed in such a

manner so as not to stir dust. A gasoline-driven generator was used as the electric

power source, and was placed at least 50 feet downwind of the samplers. All sample

J20632-'t
January 2,1992
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contact areas were rinsed with pesticide-grade hexane. Using clean latex gloves, the

technician loaded a pre-assembled cartridge. The cartridge contained XAD-2 resin

sandwiched between two PUF plugs. The module was then assemureaoifo the sampler
it 

to-

and the motor started. The following notations were recorded in t$i field-logbook:.aJ o_== aF

location, sampler number, analyses to be performed, time, magnehelic reaOii'gf and flow

rate. The sampling unit was inspected periodically and the above parameters were again

recorded. At the end of the sampling period, the abovqr-ipformation was recorded for
; , -

the final time and the power was turned off. ffre gifuiioii* remolred the cartridge
_,_" 

-..o 

,.

using clean latex gloves. The cartridge was then wrapDedirigr aluminum foil and placed

in the original glass sample container. A sample label was affixed to the container,

which was then placed upright in a cooler containing blue ice and protected from light.

Magnehelic readings *ere conibited*to,flo* rates using a calibration curve.',. 1, ''''::'' "'::r'
4.5.2.3 Metals i, '*";""'"

't 
'. ,r,.

Metals in ambient air were sampledtsing a high-volume sampler, approximately

3 feet above the ground. Procedures discussed for SOC sampling (including flow rates)

were the same for ,fra"t"Lfg sampling with the exception that glass fiber filters were
,: , i  ; '  ?"'- ' .--,.

used in place of th; xA'd-t'.anJ''pur sampling media. At the end of sampling, the
'"ttr... 

. 
"ttt ',, 

"

glass fiber filter was foU6it;fb half (sample side inward), and placed iniiOe a zip-lock

bag and properly labeled.

a.5.2.a dehslos
-ao =-. -..,._. -._,

'':i !,

{ 
'.'-"3attery+operated SKC personal sampling pumps in conjunction with a mixed

cellulos6'-eS'tgf'membrane filter housed in a conductive 25-mm cnssette were selected for

asbestos sampling. Sample cassettes were affixed to a metal sampling stand placed on

the ground and collected at an elevation of approximately 5 feet above ground level.

J20532-H
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The cassette was attached to the pump inlet via tygon tubing. Pumps were calibrated at
-.
I 2.0-3.0 liters per minute prior to the initiation of sampling and flow rate adjustments
I

were made. The following parameters were recorded on the data placed in the

field log book location number, sample number, analyses to be

rotameter reading, and flow rate. Periodic checks were made and the above

again recorded. At the end of the 8-hour sampling period, final readings were made

and the pump was turned off. Cassettes were capped, from the sampling

assembly, placed in labeled zip-lock bags, and

f 4.5.2.5 Formaldehvde

Formaldehyde in air was sampled over an 8-hour period by a glass cartridge

containing Florisil impregnated with DNPH. Sample cartridges were affixed to a metal

sampling stand placed on the ground uhi ColLrred at an elevation of approximately 5
.;", ,,r. .";,i 

.. _;i
feet above ground level. The cartridge was attiihed to a SKC personal sampling pump

tt',. 
.t

via tygon tubing. Pumps were calibrated p?ior to the initiation of sampling and flow

rate adjustments were made after placing the sampling cartridge in the sampling train.

The samples were cotbfiJ"'at approximately 4.0 liters per minute. The following
:  . " ' ' "  - '

parameters were reiorJea on'tfteldata sheets: location number, sample number, analysis
'"t,.',,,, '",,1,r.

to be performed, time rotdrn6ter reading, and flow rate. Periodic checks were made and

the above data were again recorded. At the end of the sampling period, final readings

were made ald the pump was turned off. The cartridges were removed from the
.,. U'-"'"*,.,,,,, t

sanrpllng asshmbly, capped at both ends, labeled, placed in zip-tock bags, and stored in a
"'"".,. ""''j 

/i
cooler With blue ice.

I
I
I

l
t
T
I
I
T
I
I
I
F
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5.0 RESULTS

validated analytical results by location for four types of target analytes (Yocs,

SOCs, metals, and asbestos) are presented in Table 6 through 9, respectiyely. The results

presented in these tables reflect only samples in which detectable ions of the

target analytes were measured. Airborne concentrations are
t
I
I
t
t

cubic meter and were calculated by dividing the mass of each individual chemical (as

reported by the laboratory) by the corrected volume of air sampled. Formaldehyde does

not appear in any of the tables because all formaldef,yf#ir samples were rejected
f : " " ' " j

during the data validation process. Data qualifiers issiejiid--during validation appear
-\ ' ' ' i

with the data and are defined at the end of the tables. Inloriiration on data validation is

presented in Section 6.8.

i- 
",,,,,:,. ".. =l

T
I
I
I
I
t
I
f
I

During an average day of the peftd,fbi**fticft the SFO data were available

(June 24 to July 12, l99l) the temperatureiianged from a minimum of 5lo F to a

maximum in the upper 60s at 2-4 p.m.; a peak of 90o was observed on July l. Over this

same time period, tftt *inJS. usually began at about l0 knots and were generally out of
. .  . ,o  - i  

:  " '

the west-northwest.'-O" Wry days, such as July I and 2, the morning winds were
. i : i !: i , .1.

approximately 5 knots and".1|iii"Ute in direction. As the day progressed, ttre wind speed

increased to a peak of 16-20 knots in the middle to late afternoon. Peak values of wind

5.1 Meteorolosical Data

speed -of"?l.,,knots were observed on several days through the period. The wind direction
-r" ,"." ' '  ...-. . 

'"-.-
; ' ' . . coilsiitently in a west to northwest range throughout most of the days.

itions were observed at the HPA meteorological stations twice a day

during the sampling period; once at mid-morning and once at mid-afternoon. Wind

speed and direction were observed visually and compared to the digital and analog

J20532-H
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displays on the onsite meteorological stations, and to 'real-time'SFO data obtained by

telephone (415-363-7974) from the National Weather Service. Table l0 presents the

results reported for SFO; Plate I shows a wind rose plot of these data.

the data indicated that there was strong agreement between the SFO-'and.",.FP4
a=-_ a.

conditions. These similarities are further supported by comparisons of SFO"hala and

HPA SWAQAT meteorological data which were collected in 1989 (HLA, I9S9). In both

cases wind directions from the west and west-northwest,"?revailed.
" l

," ; ;ou7
5.2 Volatile Orsanic Comoounds o..-- e.''

Low concentrations (nanogram per cubic meter tevEls)'of a number of VOCs

were detected at all the sampling locations, except Location 5. The VOCs identified

included acetone, benzene, 2-butanone"..gthylbenzene, methylene chloride, toluene,

l,l,l-trichloroethane, tetrachloretheneJ,siyfene, anO xylenes. The VOCs identified at
:ii 

1;:' .ir 

'i:li::f

Location 9 may be attributable to tn.,ui*itof Building 4ll (directly adjacent to IR-9)

who are suspected of using hydrocarbon solvents in their operation. Use of hydrocarbon

solvents was not observed..at the specific times of the air sample .ott..tion.

Low concentrationSoi SOCs (nanogram per cubic meter levels) were detected at

sampling locations 6,7,8, Il, and 12. No SOCs were detected at sampling locations l,

2,3, 4,;,&;'Qrand 10. The SOCs identified included aldrin, dieldrin, DDT, endrin,

heptachlor, lindane, and naphthalene.
.i ir

"'t'',,,,,,,_ta,,trr t

5.4 Metils

Low concentrations of metals (microgram per cubic meter levels) were detected

at sampling locations 7,8,9, l0 and ll. The metals identified included barium,

J20532-H
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chromium, copper, lead, mercury, and zinc.

5.5 Asbestos 
{z

L r
Asbestos samples indicated the presence of some airborne asbestd_in the form of

i l \ :----
chrysotile fibers. The majority of structures identified were nonastiettos 

-EvB-i=qm

Asbestos concentrations ranged from 0.022 structures per cubic centimeter (s/cc) at

Location l2 to nondetectable concentrations at other sample locations.

*
. i  ! i ...

5.6 Formaldehvde 'i i i ?
t'2 

-'-'--" 

-ti
1.

All the formaldehyde samples indicated nondete.ct4bla concentrations. However,

as mentioned in Enseco laboratory correspondence, tfra afr"r"ateristic yellow color of

DNPH was not noted in the extractant solution for the formaldehyde analyses.
j '  . ' .  .

Therefore, the cartridge media may noy have=been impregnated with DNPH. The
i  11 j ' ' ' " " ' " " ' '

presence of this compound was crucial fo;'thb adsorption of formaldehyde in the

cartridge.

The formaldehyde data for these samples were qualified with an 'R" (rejected);

samples should be recollected during subsequent air sampling efforts.

"  

! '  
t  i ' : ' -

t,,,,,, ""'"..J't' j.-"".-,.,,,:;i'
'"",.,... 't""',,,,,

=', a,.
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5.7 Summarv of Anslvte Groups Detected bv Location

The following table summarizes the air sampling results by location for each of

LOCATION
NUMBER

SOCs METALS ASBESTOS

2+
2
5
6
0
5
7
I
l 0
4
7
8

I
2
3
4
5
6
7
8
9
l 0
il
t 2

0
0
0
0
0
I

,rt"'",J.aL a'-" '".", .
i 'b,'.= 

_., ,"'''-a'..i -'-

6,,,,1
I 

'ttt"

0
0
0
0
0
I
3
5
4
4
0

Y *
N * *
Y
N
N
Y
N
Y
N
N
Y
Y

* Y = Detectable concentrations of airborne asbestos
t]:t fr[ = No deteclable concentrations of airborne asbestos
# = Indicate numb-e-r of different compounds detected for this group of

analy.tis',lt ri 
:t""'*'r

J20532-H
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6.0 QUALITYASSURANCE/QUALTTYCONTROL ASSESSMENT

6.1 Devlatlons from the Orislnal Plan

In general, the air sampling was conducted in accordance with tbg_ouality control

requirements with the foltowing exceptions: / i--
E" utu= 

\-'

Two meteorological stations were established in areas IR-l i?ilit"it.**ipIn-z

(analog), respectively. The digital data-logging capabilities of the IR-l station

malfunctioned rendering the collected data irretrievable. Subsequent attempts to digitize
fu"t

back-up analog strip chart data were unsuccessful. Ddty"lgJection of sample locations
r - r - i r -

was based on daily visual observations, real-time Oata lFiriered from the HPA
".2 .-,

meteorological stations and SFO National Weather Service hath.

VOCs were sampled with glass volatile organic sampling tubes (VOST) and were

analyzed according to modified EPA,.,r-eqt'Methods TO-l and TO-2. The use of
t '+......

sampling tubes produces similar resulti',,,tr},-evp4iteO stainless steel canisters originally
n i :

proposed. 
\:,

The XAD resin segments of the samples were extracted using SW-846

Method 3450, soxhlet, end,,analyzed for the semivolatile constituents using Method 8270,

GCIMS. fne pUfs" 
-eltfi'iaeted 

and analyzed using Method TO-4. In the original
' '  " '  

; '  

- 1  
i j

plan a modified TO-4'and"f9-13 method were to be used for PUF/X4D-2.

Composite air samples were not collected over a 24-hour period of time.

Instead, shorter sampling periods were selected to facilitate exposure to periods when
E-':'-:,,..

maritiium' poten tial concentrations of contaminants were expected.
{'-- t 

"'.,. 
'j t:

1.iha.{+itial set of samples collected at Locations 8, ll, and 12 were rejected"\.. 
f

because fieid observations of wind direction indicated the sampling locations were not

downwind of the corresponding sources. Therefore, several of the sample identification

numbers are missing.

J20532-H
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Two SOC samples were not collected for Location 10. Three SOC samples were

not collected for Location I l. One metals sample was not collected for Location I l.

One metals sample was not collected for Location 12. Sample strortagf-uere the result
j 4 "

of changing sample locations and the lack of sufficient additional dtqp+t-tE--*r-edia within
;L- n "",

the scheduled sampling period.

6.2 Valldatlon of Analvtlcal Results
:{""-

The results for laboratory and field quality cofirdlQC) samOles were reviewed

, t ' j " t !
for compliance with project quality nssurance goals. ---Qriility control criteria and samples

4.,r,-- " u--,,

reviewed included holding times, laboratory method blankfr=laboratory control samples

(LCS), duplicate control samples (DCS), and trip blanks.

Samples that exceeded their hold.iry times were qualified with a J5, estimated,
a-

due to holding time exceedance. this"gicurre;'-for a number of samples analyzed for
t 
a. 

'- 
." '

formaldehyde, pesticides, PCBs, and PAIII- 4.,

AII 'percent recovery" values for LCS and DCS QC samples and calculated

relative percent difference,. values were within the control limits stated in the Enseco
i

laboratory reports. 
"-"' 

,', ,t".- " 
,,

All laboratory"meqiioa bhnks associated with the samples had no detected
\r,ro

chemicals of concern. Resuls were sent by Enseco under separate cover and confirmed

by HLA.
ij?""4L -

.:' 7''-.- 1

;ij ai 1 
n','"",..,,,.,"' 

"',,..,., i j
i
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Sample No. 149, listed as a'trip blank'on the chain of custody form, contained

the following metals on the filter:

Metals

barium
chromium
copper
lead
zinc

Concentration (ms)

0.0038
0.0077
0.0050
0.013
0.0087

5x t'a'hre (ms)

f ";.f ;e.vrg.=ar o'lBip5;:,
0.025'"
0.065
0.0435

The '5x Valuen represents the criterion evaluating,,lhe significance of blank
! ;

contamination. (EPA, 1988 and 1988a). If associatedtghliiiit.rults are less than 5x the
"'-=-,. 

-''-' 
i'

value found in the blank, the sample value is qualified''will',9 "U', nondetected, in the

sample result tables.

As mentioned in the Enseco cover letter, a characteristic yellow color of DNPH

was not noted in the extractant solution for the formaldehyde analyses. Therefore, the
t 

,. "-0"'..i .,,. 

';;:'

cartridge media may not have been impregnated'with DNPH. The presence of this
'tt 

,:

compound is crucial for the adsorption of foimaldehyde in the cartridge. Because of

this discrepancy, the formaldehyde data for these samples were qualified with an nR",

rejected, and are unuobii.1,
. o : t ' i  

i  
t . " " t ' t " " .

"'".,,"' :''"'"",,,,,,,.J'
"tt",,,,,, 

=tt ' t ' , .,,.,,

alj

I
I
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7.0 SUMMARY AND RECOMMENDATIONS

Comparison of meteorological data between the HPA

indicates a strong similarity between the two sites.

site and the SFO site

I
t
I
I
I

Results of this screening air sampling program indicate that rs downwind

of the sampling stations may be subjected to extremely low four

types of target analytes (VOCs, SOC, metals, and asbestos) in this study. Locations 8

and I I had measurable levels in all four target contaminant groups.

These baseline air sampling data may be useO Fi?pport of the PHEEs, but
,;' t' i""' j

should not be considered definitive or exhaustive in.-their rypresentation of HPA site
:!

conditions. The data represent the concentrations of airboirce contaminants at sample

locations, for a specific set of site conditions. Since most of the monitors were placed at

locations immediately downwind of specifj.l,.sources, the measured levels are likely to be

greater than levels that would be repre'serrtativ,e of chronic exposure, because wind

variability would reduce the concentratiorio nneasured over longer time periods.

Although the network of monitors may not be sufficient to detect the maximum

levels bordering each O-[I,lhe combination of monitors downwind of the individual

IR sites, along with,tlc"f.up b,erimeter stations (locations 8 and l0), give reasonable

assurance that high chemical concentrations at the site perimeter are not expected to
-t

occur. The actual maxima downwind of specific sites can be determined by conducting

dispersion modeling of the emissions. The data contained in this report can be compared

with,inodeled {evels for specific monitor locations to verify the accuracy of the model
.a ti",. r'.' 'i

:: i:

resulh, T,hpL;ilispersion modeling in combination with the monitor data can be used to
.,r.,o. 

;j,

evaluate exposure levels from, for example, OU II sources. These monitor data should

also be compared with measured analytes in soil and groundwater to verify source -

receptor relationships.

J20532-H
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To evaluate maximum air concentrations bordering each IR site, additional air

monitoring would be required. Suggestions for additional monitoring are discussed

below:

The monitors placed downwind of the larger IR si 21,2,  4,
and 12 may not capture the maximum levels borderin if the air
emissions originate from smaller pockets within the sites. If pockets
are not directly upwind of specific IR monitors, the monitors may miss
the emission plume. Measured levels would only be detected in lower
concentrations at other monitors farther downwind of the site perimeter.
These larger sites can be more accurately ized by first
identifying potential pockets of air emi based on soil sampling data,
and then conducting flux chamber directly over the
individual pockets or conducting am measurements directlv
downwind of one or more pockets (EPA,

. The air sampling network may not have detected maximum levels emitted
from Sites IR-8, IR-10, and IR-22. Relocation of monitors to areas
that are closer to these sites and that are directly downwind of the
potential air emissions wplld increase the likelihood of measuring
maximum levels. i. ,,i';._':_."".*^*.=.,

'it 1'

. If it is suspected that fot;nafOeitidl emissions might occur at some sites,
additional measurements of this substance may be required at certain
locations. The amount of additional formaldehyde monitoring can best be
assessed by identifying potential sources of formaldehyde, based on soil
gas measurements, and then placing formaldehyde measuring systems
downwin_d..of the suspected sources.

". .-.' 
.:

. The E:ho,uritfirie-period for operating the monitors should be extended to
colledt,,,mbreiample material. These devices are not continuous monitors,
but instead dte sample integrators over time that are subgequently
analyzed at'-th€ laboratory. Therefore, longer operating times or multiples
of operations would allow for more samples to be collected and analyzed,
thus reducing experimental measurement errors. The number of
additional measurements that should be carried out over extended time

,reu+''".'.:.:a..u periods can be determined by examining the screening results and
f f*"l., 

-'jdentifying 
those measurements that produced levels below the method

i 
'.,.. 

i €letection limits. If these minimum detection limits correlate to air---, a. j ioncentrations that are considered unhealthful, then measurements should=\,r! be repeated for an extended period.
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Finally, asbestos measurements should be repeated using the new EPA
method at certain locations (EPA, 1990'). The number and locations of
these measurements can be determioed by identifying suspected sources
of asbestos at the site based on aD inventory of the materials. In all cases
the new measurements would include 24 hours of samplepollection to
ensure sufficient material for detection. F "-z

. / I
!

f ou-'' 
-" 

-'-".---j -\_+

.:
r... 'i., .,,.

""" \'"" :-'J

I
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l Table 1. Summary of Prevlous Alr Sampling Analyticel Results for Areas I end 2

I
I
I
t
I
I

I
I
I
I
I

Chemical

acetone

2-butanone

trichloro-fl uoromethane

dichloromethane

ethylbenzene

tetrachloroethene

toluene

I, l, I -trichloroethane

xylenes

SOCs

diethylbenzene isomers

triethylbenzene

unidentified phthalate

Metals

aluminum

iron

Asbestos

Number of
Locations

9

9

9

Samples
Collected

Number
Samples with

Detected Levels
Range of Concentrations

(mglm3)t
Maximum

9 t 9

9 0.,,,"*".'"..,,,, 18

. : '  ! ' - r  i . . - . . ,
i '9' ,; ,--,,-. ., 19

t.,--
.,r,,r,r,r..:.r''

3

3

3

l 8

t 7

t 7

t 7

3 .'.',,,,.,
.i 

-"a...

n  i ; . .

l$ 
-' "' ' : ' 

' '-::

a  " '  j r

1 { :
1 : ,

i : i

I

I

I

Q' ,! :---
, ' ' : a t ;

a-,. '-e 
,i

9'.. n
g = ;

t 7

I

8

4.23 x l0-a

7.37 x lO-6

2.0 x l0-a

9.3 x  l0-5

5.9 x  l0-5

2.2 x l}-a

4.6 x l0-a

2.9 x l}-a

1.42 x l0-3

3.64 x l0-a

3.6 x l0-a

l.0l x t0-2

4.4 x l0-7

l.g x l0_2 (f /cc)r+

l . l  x  l0-3

4.23 x l0-a

7.37 x l0-5

3.07 x l0-a

2.8 x l0-a

1.89 x  lO-a

1.3 x  l0-3

4.6 x l0-a

1.3 x  l0-3

l . l  x  l 0 -2

7.5 x lO-a

7.2 x lO-a

l .0 l  x  I0-2

4.4 x l0-a

1.8 x  l0-2

l 5

9

l 0

l 8

l 8

l 4

I

2

I

l ;
I 

* milligrams per cubic meter of air

L** 
fibers per cubic centimeter of air

ISourcq ATT, 1987

I
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Teble 3. Orgrnic Compounds ldentlflable by VOC Method

I CAS* No. Compound

chloromethane
bromomethane
vinyl chloride
chloroethane
dichloromethane
acetone
carbon disulfide
trichlorofluoromethane f?
l,l-dichloroethane f : ,rZ
l,l-dichloroethene a-,- ""-J i
trans- 1,2-dichloroetherG'.,,. to.,,

chloroform "-o. ?
| ,2-dichloroethane
l, l, I -trichloroethane
carbon tetrachloride
2-butanone
vinyl acetate'
bromodishlsr0freth4ne
1,2-dichl6rOptoOan€
trans- 1,3 -dichloropropene
trichloroethenel
benzene
chlorodibromomethane
l, 1,2-trichloroethane

:.,""\ cis- 1,3-dichloropropene

;'"' ; i"-.2;chloroethylvinyl ether'",,,..i 
"--brelfroform'!a!, t--. 2-hexanone

"r i 4-methyl-2-pentanone""' 1,1,2,2-tetrachloroethane
tetrachloroethene
toluene
chlorobenzene
ethylbenzene
styrene
total xylenes
I,3-dichlorobenzene
1,2 & 1,4-dichlorobenzenes

Approximate
Detection Limit

@e/ms)

0.

I
I
I
I
I
b
I

I
I
t
I
?

I
I

29479-9
29584-5
9003-22-9
29480-2
75-09-2
67-64-l
75-10-0
75-69-4
75-34-3
75-35-4
107-06-2
76-66-3
r07-06-2
7r-55-6
56-23-5
78-93-3
108-05-4
75-27 -4
78-87 -5
542-75-6
79-01 -6
7 r -43-2
t24-48-l
79-00-5
542-7s-6
I l0-75-g 

".75_25_2 r".
591 -78-6
108-10 - l
79-34-5
t27 -t8-4
108-88-3
r08-90-7

. " . . I  tw-u- l
.,n .,;"' 

'100+42-5
'.---__..,"".,',r,,.- 

; ;'"",,.. '541i73-l
._,r,r,i

0 .14
0.07
0.56
0.28
0.07
0.07
0.07
0.07
0.07
0.07
0.28
0.28
0.56
0.56
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.56
0.28
0.56' 0.56
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.2E

Chemical Abstract Service.
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Table 4. Organlc Compounds ldentifiable by SOC Method

CAS* No. Compound

N - nitrosodimethylamine
phenol
bis(2 - chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene .f?
1,4-dichlorobenzene ..' ; :,.,
1,2-dichlorobenzene :-... o=--=.r'' :'
bis(2-chloroisopropyl)ether ii,..

N-nitrosodi-n-propylamine"'" -l.i

hexachloroethane
nitrobenzene
isophorone
2-nitrophenol
2,4-dimeJhy.lphenol
bis(2 - chloroethbxy )me thane
2,4-dichlorophenol '

1,2,4-trichioro'benzene
naphthalene , .l
hexachlorobutadiene
4 -chloro- 3 -methylphenol
hexachlorocyclopentadiene

,,,,"n,'''*'""',.,,, 2,4,6 -trichlorophenol
.:' r,,,''""",,, ;*2-chloronaphthalene
r,. ;',..--_jimethyt phthalate
, !,,,. 2,6-dinitrotoluene
""'", =.iacenaphthylene

=' acenaphthene
2,4-dinitrophenol
4-nitrophenol
2,4-dinitrotoluene
diethyl phthalate
4 -chlorophenyl- phenylether
fluorene
2- methyl- 4,6-dinitrophenol
N-nitrosodiphenylamine
4-bromophenyl-phenylether

imate
Limit
3)

62-7s-9
108-95-2
lrr-44-4
95-57-8
541 -73- I
t06-46-7
95-50- I
39638-329
62r-64-7
67 -72-r
98-95-3
78-59- I
E8-75-5
105-67-9
I  l - 9 1 - r
t20-83-2
120-82-l
9r-20-3
87-68-3
59-50-7
77 -47 -4
E8-06-2
9l  -58-7
l 3 l - l l - 3 .
606-20-2
208-96-8
83-32-9
5l  -28-5
100-02-7
rzt-r4-2

"d""",9+"oa-z
,,"'f"'?005,-?3-3ot'=',-"---.- gGzS-r

-u,'354-s2-t
'{5-30-6
l0l  -55-3

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02' 0.02
0.02
0.1
0 .1
0.02
0.02
0.02
0.02
0.02
0.02
0.1

Chemical Abstract Service.

J20532-H
Ja,nua,ry 2,1W2
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Trble 4. Organic Compounds Identifisble
by SOC Method (continued)

l  lE-74-  l
319-85-7
87-86-5
85-01 -8
r20-t2-7
87-E6-5
85-01 -8

319-86-8
76-44-8
84-74-2
309-00-2

92-87-5
60-57- l
72-20-E

0.02
0.02
0.1
0.42
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.1
0.02
0.02
0.02
0.02
0.02
0.02' 0.02
0.02
0.02
0.02
0.02
0.04
0.02
0.02
0.02
0.02
0.02

hexachlorobenzene
beta-BHC
pentachlorophenol
phenanthrene
anthracene
pentachlorophenol
phenanthrene

120-12-7 anthracene

1024-57-3 heptachlo?"epoxide
206-44-0 fluorantheiic.',.*.. '*",'.,.1,,

t29-00-0 pyrene 't". ', 
-; '-"'

959-98-8 endosulfan 1I i.
75-55-9 4,4'DDE 

' ' ,  ,"

delta-BHC
heptachlor
di-n-butyl phthalate
aldrin

benzidine
dieldrin
endrin

bis(2-ethylhexyl)phthalate
benzo(a)anthracene
chrysene
3,3 -dichlorobenzidine
di-n-octylphthalate
benzo(b)fluoroanthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno( 1,2,3-cd)pyrene

72-54-8 
",,,,"'"'"'"'',', 4,4'DDD

33213-65-9 n"*i +'egdosulfan II
74Zl-93-4'r.: r--.-elldrin aldehyde
85-68-7 ""'',,,,,,,, 1,,,' benzyl-butylphthalate
50-29-3 

''-'-, 
;4,4'DDT

l03l-07-8 endosulfan sulfate
lt7 -8t-7
56-55-3

.*..2r8-0r-9
..' ... 9r-94-l

, ,-,  . '  117184-0''".... .., 2@5-99-2
" ,,-'20::08-9

"€CI-32-8
193-39-5

Chemical Abstract Service.

J20532-H
January 2,1992
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Teble 4. Organic Compounds Identifiable
by SOC Method

(continued)

53-70-3
r9r-24-2
57 -74-9
8001 -35-2
12674- t r -2
trr04-28-2
l  l  l4 l - r6 -5
53469-2r-9
12672-29-6
l 1097-69-l
r 1096-82-5

dibenzo(a,h)anthracene
benzo(ehi)perylene
chlordane
toxaphene
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

i i .i,.-
a . t 1 ' n

" u : : : - i\ " " n J

,:,!ai * 

.,'"'-.. - ':'

0.02
0.02
0.1
0.1
0.1
0.1
0.r
0 .1
0 .1
0 .1
0 .1

Chemical Abstract Service.

J20532-IJ
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Teble 5. Metals ldentifiable by EPA Methods 60f0/7000 Series

Silver (Ag)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Mercury (Hg)
Molybdenum (Mo)
Nickel (Ni)
Lead (Pb)
Antimony (Sb)
Selenium (Se)
Thallium (Tl)
Vanadium (V)
Zinc (Zn)

6010
7060
6010
6010
6010
6010
6010
6010
747 |
6010

i.6010.
", r7 4? 1.,,, " "' "''",...,.t
601O",,'"""'-."
7140:
784'l;t;
6010
6010

0.015**
0.007*
0.014**
0.003**
0.00g**
0.015**
0.015**
0.030**
0.0006*
0.030**
0.060**
0.008'
0.090**
0.009*
0.008.
0.015**
0.030**

:l

t!:f

Based on analysis

Based on analysis

by atomic absorption.

by inductively coupled argon plasma.

J20532-H
January 2,1992
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Locat ion Numb€r;

Sample Numbar:

Matr lx :

Sample Oate:

Lab Sample Number;

Analyt€ Nam6

Acotone

Methylene Chlor ide
2-Butanone
I,  1,1 -Tt ichloro€thsne

Eenzsne
Toluene
Tol rac h loro€ t h 6 n €
Elhylbenzeno
Tolal  Xylenos
S-lyrene

0 1 8

Ar8
07l0sl9l

2
0 1 9
AIR
07t081s1
A91193t0-011A/B

3
055
AIF
07/1 0/0 I
A0t r9310-0124/B

Oual. Reeulte Oetoctlon Conc. Qual
(nS) Llmit (ug/m3)

4

027
AIR
07togtsl
A9r' t9310-0044/B

Bo6ults Oot€ctlon Conc.
(n0) Limit (us/m3)

Conc. Oual. Reeulta
(ug/m3) (nS)

1 .4 r E-O4 23
1.34E-O4 20

NO

,,/*tn,,' ND

'/ ,* \'1. ND
. ,a J '_ ' \  \ , .

, , " f  { " " ) f o
,/ /ll. " 

.*/' 
,ll',1n*,/ 1 r; -/Ho

f ,f Nonnn*/ 
ND

Ootection Conc.
Llmit (ug/m3)

10 1 .71E-04
t.40E-o4

Ou6 l .

1 8
NO
NO
NO
NO
N O
NO
NO
NO

l 0
t 0
t 0
t 0
1 0
l 0
1 0
1 0
l 0

t 0
t 0
l 0
t 0
t 0
1 0
1 0
1 0
t 0

64
t 7
NO
NO
07
1 0
NO
ND
32
ND

1 0

1 0
t 0

t 0
l 0

t 0

t 0
t 0

1 0
t o

25
1 7
NO
l 4

l 0
t 0
ND
ND
l 5
NO

1 0
t 0
t 0

t 0
' t0

t 0

t 0

t 0
1 0
t 0

4.75E44
r.26E-O3

4.08E-04
.| .4 r E-04

2.38E-O4

1.88E-04

1,26E-O4

1 .04E-04

7.43E-O5

1 .  1 9E-04

1 .1 1 E-04

Loc8t lon Numbsr:
Sample Numbor:

Matr ix :

Sampl€ Oate:
Lab Sample Numbof:

Analyls Namo

Acotono

Mothylon€ Chlor ide
2-Butanono
I,  1.  1 -Tr lchloro€thano

Eenzene

Toluene

Totrachloro€thono

Elhylbenzeno

Total Xylenae
Slyrene

t0 2. ' l5E-O,l
10 2,008-04
t 0
1 0
r0 1,78E-O1
t0 1.868-04
l 0
l 0
l0  1 .71E-O4
t 0

l0 5.20E4.1
r0 1.48E-03
1 0
10 t,788-O4
10 2.82E-04
1 0  1 , 1 1 E 4 3
't0

10 . 3.04E-04
| 0 1.41 E-03
1 0

E
040
AIR
07 t10t9l
A9t 1 931 0-O07A/B

Rosultr Dotoctlon Conc.
(nS) Llmit (ug/m3)

.,r"1*'T
081 . . " '  " , . f  /
^rR .{-.,-,  {,J /
0fl11n1 t\, /
Aeile3lo-ooeA/8 f 1

Oual. Rooulls Ootoctlon Conc. Oual,
(nS) Llmil (ug/ms)

I
085
AIB
07t10t91
A91 19310-O09A/B

Reeulte r.-Delection Conc.

1ng1,d' \t ;mtt (ug/m3)
,r"" y'\'*r*.

/ {* ''{ ,f

.,,"19,'u. \. lo' 1.41E-'o4
',il Ho \. /P to'\, 

I 
'd

"ND IO
N D  1 0

8
134
AIR
07t1'tsl
A9r r970H0tA/B

Oual, Rerulto Ostection Conc. Qual,
(nS) Llmlt (ug/m3)

1 8
NO
ND
ND
ND
NB
NO

29
27
NO
NO
21
25
NO
NO
23
NO

70
200
ND
24
38
150
NO
4 t

. 190
NO

1 0
1 0
1 0
t 0
1 0
1 0

NO
NO
ND
NO
NO
NO

N O
ND

10 t .34844
t 0
1 0
1 0
1 0
t 0
t 0
1 0
1 0
1 0

NOTES:

ng.  nanogramS
Conc. ug/m3 r concenltation In microgramo por cubic m€lsr of 8lt
Oual. . data valldalion qualifler

ND .  none detected at  Indicatod dotect ion l imi t



|lrr|l"., t)^ ltl""..l#", o Hlo u,f H o*??0, * Hu,,,!ili', ", I T I T lr I

t 0

096
A IR

07111ts ' l

A9r 19705-006A/B

I

Oual

Locat ion Numbsf :

Samplo Number:

Matr ix :

Samplo Oato:

Lab Sample Numbar:

Analyto Name

Acetone

Mothyleno Chlor ide

2-Eulanono
t ,  t . l  - T r i ch l o ro€ thano

Benzene
Toluene
Tetrachloro€th o n e

EthylbonzonB
Total  Xy'anee

Slyrene

I
09 t
AIR
07t11191

58
30
23
33
220
2A
r 5
89
1 4

1 0
021
AIR
07/08/91
Agt 1 S31 0-0024/8

Qual. Fosults Ootocllon
(nS) Llmll

1 0
052
AIR
07/00/01
A9l t9310-008A,/B

Ro6ults Ooteclion
(ng) Limit

Conc.
(uglm3)

2.00E-o3
4.1 0E-04
223e44
1.71E-04
2.45E-O4
't.03E-o3

r .938
t . l 1

5. |  2E-O4
t.04E-O4

Conc,
(ug/m3)

1.4 1 E-04
r.34E-04

8,1 7E-05

Conc.
(ug/m3)

2.O8E44
I .71 E-O4

Oual.  Rosul lo

(nol

ND
NO
ND
NO
NO
t 9
NO
NO
1 3
NO

Ootoct ion Conc.

Limit (ug/m3)

l 0
. t0

t 0

l 0
t 0
' r 0  1 .4 tE -04

t 0
t 0

r0 9.85E-05

1 0

1 0
l 0
1 0
1 0
t 0
l 0
t 0
t 0
1 0

1 9

l 8

NO
ND
NO

l 0
t 0
l 0
1 0
t 0
t 0
t 0
l 0
1 0
t 0

28
23
NO
NO
ND
NO
NO
N O
1 l
NO

1 0
1 0
l 0
t 0
t 0
1 0
t 0
t 0
1 0
1 0

'T-" 
No

Locat ion Numbor:

Samp le  Numbor :

Malr lx :
&mple Dato:
Lab Semple Numbor:

Analylo Nam€

Acotono
Mothy'ono Chlor ide

2-Eutanono
l ,  l ,  I  -Tr ichloro€thano

Benzene

Toluene

Tet rac h loroolh e n o

Elhylbenzsne

Total Xy'one8

Styrene

1 l
078
A IR

07112191

491r93r0-0054/8

Feoul tc Oetect ion Conc.
(nS) Limit (ug/m3)

l l ''""*\
ogg ,, ' ." ,""Jn ,, /
A tR \ : ' , . ' ' i , , "n  /
oTl l l ls l  *\h 

/
Aet 1e705{toA/8 {: /

Oual. Rosults Detectlon Oonc.
(nS) Llmit (ug/m3)

t l

r 1 8
AIB
07t12ls1
Ael 19705-O034,/B

Results,/ , ' \o€t€ctlon Conc.
(ng)" '\Qmit (ug/m3)

/ .,/'\ -\.
.,/ (. \,,,. !

,n,''23'/... 
ra., lo' 1.71E-O4

'( ND 
'"\.r'' to

\,. I Y' N D  1 0
ND IO
NO 1o
N D  1 0
ND 10
N O  t 0
N 0  r 0
N O  1 0

I t
132
AIR
07115191
A9r t970H074/B

Oual. Results Oetection Conc.
(nS) Limit (ug/m3)

Oual,

34
58
NO
ND
1 8
1 2
NO
ND
l 5
NO

10 2,s2E44
r0  4 .31E-O4
1 0
'10

10 r.34E-04
t0 8.918-05
t 0
't0

1 o  1 . 1 r E - O 4
t 0

10 2.45E-O4
1 0
't0

10 1.048-04
1 0
10 1.038-04
1 0
t 0
10 1,78E-04
1 0

1 8
NO
ND
NO

. 1 2

{'t"* 35
. }  

\ N D

/ t , , / t " ) t t
l f  s €

( " /  N D

38
ND
NO
t 4
NO
22
ND
NO
24
ND

t 0
1 0
1 0
1 0
1 0
t 0
t 0
1 0
1 0
1 0

| .34 E-04

8.91 E-05
2.80E-04

s. | 7E-O5
4. I  8E-04

NOTES:

n9 -  nanogram8

Conc. ug/m3 r  conconlra l ion In microqrame per cubic motsf  of  a l r
Oual .  r  datr  val idst ion ouel i t is t
NO .  none dsloclod at  indicated dotect ion l imi t
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Location Number:
Sample Numberl
Matrix:
Ssmplo Dale;
Lab Sample Numbor:

Anslyl€ Name

Ac€tone
Msthylono Chlorido
2-Butanono
1,t,1-Trlchloroethane
Benzene
Toluone
Totruchloroothono
Ethy'benzene
Totsl Xylenos
Styrene

l 2
070
AIR
07t10n1
Aer re3rjs.ocryts

, /n \
Reeylta rl Detlctpn Conc,

qtL/?r (us/m3)

sN*-,r{o 4.08E{4
t00 t0 7.42E41

1 2
102
AIR
07t1ugl
A011970H08A/B

Oual, Be8ults Deteclion Conc. Oual.
(nS) Llmit (us/m3)

1 2
r 2 8
AIR
07nae1
A91 1 9705-0fi 4/B

Flosults Oetection Conc.
(nS) Llmil (ug/m3)

1 2
130
AIR
07lt'lsl
A91 19705-OO4A/B

Ft€Bults Oetection Conc.
(ng) Limit (ug/m3)

Oua l ,

N O  l 0
N 0  r 0

'\ 
No

\ \o
U 1to
I YJNO' J  N o

{ N o,. NO

10 1.86E-04
1 0
t0  1 .19E-04
t 0
10 3 .128-04
10 4.2sE-04
1 0
r 0 I .20E-04
r0  3 . t98-04
1 0

3 l
28
NO
NO
3 t
NO

t 0
l 0
t 0
1 0
t 0
l 0

1 0
t 0
l o
1 0
1 0
1 0
l 0
't0

t 0
l 0

25
NO
1 0
NO
42
57
NO
1 7
43
NO

36
NO
NO
l 3
20
q t

ND
t 9
98
NO

25
1 ,200'

NO

1.868-04
8,9r E-03

t0 2.67E44
t 0
t 0
l0 9,65E-05
t 0 r .49E-04
r0  3 .79E-04
l o
r 0  r . 4  |  E - 0 4
'| 0 7 .28E-04
t 0

Location Number:
Sample Number:
Matrixr
Samplo Oate:
Lab Sample Numbor:

Analyto Namo

Acetono
Mothy'on€ Chloride
2-Butanono
l. l ,  l  -Trichloro€thano

Benzene
Toluene
Totrachlorooth€na
Ethylbenzono
Tolal Xylenee
Styrene

1 3
1 0 8
AIR
07111191
A01r93r0-0014,/B

Reeulta ootoctlon Conc,
(nS) Llmlt (ug/m3)

1 3
147
ELANK
07118191
A9'12000H03A/8

Oual, R€sulto/"\q€toction Conc.
(n9,' /,,". "Llmlt (ug/m3)

ll {n_ '\.,," }
,'r 1P\n* \ to
t*No \r/ ro

N D  1 0
ND IO
ND 10
NO l0
N O  1 0
N O  t 0
1 6  l 0
N D  1 0

Oual. Results Dotectlon Conc.
(nS) Llmit (ug/ms)

NO 10
ND 10
ND IO
ND .IO

ND IO
NO 10
N O  1 0
N D  1 0
1 5 . | 0 u
N O  1 0

Qua l .

1 2
63
NO
NO
ND
NO
NO
NO
20
ND

I O 8.01E-Os
t0 4.88844
t 0
t 0
t 0
t 0
t 0
1 0
r0 1.498-04
1 0

/'/':)y'",r/

NOTES:

n0 r  nano0rsmt

Conc.  ug/m3 .  concsntrs l ion In microgramo por cubic mglor  of  a i r

Ousl .  t  dsta val idat ion qual l f ior

ND .  none dotoctod at  indicated det€ct ion l imi t
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8
066
AIR
07t07t9

Conc.
ug/m3 Oual,

J5
J5
J5

3.90E-{3 J5
3.70E-03 J5
3.48E.03 Js

t t
1 r 9
050414{030-SA
AIR
07l1ue1

Rasult Conc.
ug/eamnlg.*f .1. ug/ms

y' \.,.

2Qo/ /'oed'\ r.4eE+oo

,.tbo,, 
\1g,io 

I r.sae*oo
dt,pd'\ Q.zo/ t.saE+oo'sso 

/ g14o rt.oBE+oo
szo \rtb.lo 3.s6E+oo
490 0.40 3.64E+00

osez7H'oa(]s^-\l'

Resulls
ug/eample F.L.

ND 0.20
NO 0.20
NO 0.20
0.53 0.20
0.50 0.20
0.47 0.20

Qual

J5
J5
J5
J5

J5
J5

"t"tt 

"n$'

i:""{:il'/
{ , /

,,:$.h

ug/eample 3 total micrograms detgctod In samplo
R.L. !  roport ino l imil
ug/m3 . microgramt per cublc conl lmotot ol alr
Oual. t  dat8 val idetlon quali f iet
ND . none dEtected
J5 . qual i l ier osl imaled

: t - r t r - - r J r r r r r r r T l t

TABLE 7 SUMMARY OF SEMIVOLATILE ORGANIC COMPOUNOS OETECT€D lN AIR SAMPLES (continu€d)
(PESTTCT0ES)

Locat ion Numbef:

Sample Number:

Malr ix

Sample Date:

Lab Samplo Numbor:

Analy{e Namo

gamma-BHC {Lindane)
Hoptachlot
Aldr in

O ie l d r i n
Endr in
4,4 ' -OOT



r t r ' r r r r ! - | l

TABLE 8, SUMMARY OF METALS DETECTED IN AIF SAMPLES

Location Numb€r:
Sample Number:
Matrix
Sampls Oats:
Lab Sample Numbor:

Anolyto

Barium
Chromium
Copp€r
Load
MorcurY
Zinc

t I l I t J I r

7
083

8
088
AIR
07l11lgl
050414-0008-SA

Rosult
Oual. (toFl mg) D.L.

t \

/'opoq*frg.oozo
U'1 drQP9il 0.0020

a'6 /"o,diiy'.ooro
U,' ol0o18 o.oolo

aigqPoas .ooooe
u 0:b20 0.0040

8
1 1 3
AIR
07n?i91
050414'0009-sA

RoBull
Oual. (total mg) D'L.

0
003
AIB
07111191
05941 4-01 1-sA

Conc, Resull
(ug/m3) Ouat. (total mO) O.L'FloBUlt Conc.

(total mg) O.L. (ug/m3)

0.025 0.0020 1,86E-0' l
o.0r l  0.0020 LITE-O2
0.0r5  0 .0040 l ,11E4t
0 .0071 0 .0010

ND .000080
0.030 0.0040 2.23E-O1

Conc.
(ugln3)

0.01E-02
0.708-02
1.04E-01
5.79E42
0.3r E-O4
t.488-O1

U
U

0.0057 0.0020
0.0071 0.0020
0.0080 0.0040
0.0029 0.0010

NO .000080
0.0006 0.0040

Conc.
(u0/m3) Qual

0 .015 0 .0020 l . t  1E-01

o.oo9o 0.0020 7.35E-02 U

t .4  0 .0040 1 .04E+Ol
0 . 0 r 5  0 . 0 0 1 0  l . t l E - o 1

o.ooo12 .00008 8.90E-O4
0,087 0.0040 4.07E-Ot

4.20E42
5.27e42
5.94E-02
2.15E42

7.13E42

U
U
U

Locat lon Numbor:

Sample Number:

Matr ix
Sample Dste:

Lsb SEmPlo Numbor:

Analy'to

Bat ium
Chromium

Copper

Lsad
Mercufy

Zinc

1 0
1 1 7
0504r 44012-SA
AIR
oTl t2n l

Rosult

0otal mg) D.L.

0 .01 t  0 .0020
0.0085 0,0020
0.032 0.0040
0.0073 0.0010
0.00012 .00008
0.023 0.0040

t 0
138
050414-O013-sA
AIR
07/.|5/91

Rosult
(tot8l m9) D.L.

.""'th
-,n,"- .,"uf t.iie

nI',, (*/ /selrl<to-sl
\, /arn

{'-.rt or,,u,n,

1 l
120
A IF
07112191
o5e4 r4 -011 -SA

Rosul t
(total mg) O,L.Conc.

(ug/mQ) Oual.

8.17E42
0,31E-02
2.30841
5.12E42
8,90E-04
r .71E-01

Conc, Belult
(uglm3) Ou8l. (total m0)

0.0088
0.0087
0,025
0.0065

NO
0.017

Conc.
(ug/m3) Qual.

o.oo85 0.0020 0,31E-o2
o.oo7l 0.0020 5.27E-O2
0.044 0.0040 3.278-0'l
0.0062 0.00'10 4.00E-o2

ND .000080
0.020 0.0040 .|.488-01

0.0010 4.83E-02
.000080
0.0040 1.20E-O1

o.ol2 0.0020 8.91E-O2
o.oo8o o.oo20 6.38E-O2 U

0.011 o .oo40 8 .17E-02 U

0.0008
0.00010
0 . 0 1 9

0,0010 7.288-02
.00008 7.42E-{4
o.ost'{{11E-01

"'I ,ff
/ /  

v

NOTES:

0.L. .  dotoction l imil
ug/m3 r micrograme per cubic metet ol alr

Oual. '  data val idatlon quall l ier

ND . non€ dotoctod
U . qusl i f ier non€ detoclsd
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TABLE 9, SUMMARY OF ASBESTOS OETECTED IN AIR SAMPLES

Location

Numbor

1

3

A

o

1 l

l l

t 2
1 2

1 2

083-910710 5035{6 0.0'14

r  14-910712 5635-10 0 .005

074-010710 5635-17 0.005
12t -0 r07r2  5835-10 0 .014

r0ts01071r 5€85-22 0.009
128-910712 58s5-23 0.005
130-910715 5835-24 0.022

-,,"-r#
s/cc .  Gtruclu.oo psr cubic cont imoter of  a i l . ' { : -  }

' i: (11/
,i' .f,{,.J

.rtr*t\

.#"'$"0
d\. \ \

,/n-I
{",/t



Table 10. Summary of SFO Meteorological Data

Temperature
eF)

Direction
(degrees)

Relative
Humidity
(%)

Barometric
Pressure

He)
Speed
(knots)

t2
l 7
l 5
t4
l 5
l 3
r2
l 3
r6
l 6
l 5
r 5
l 5
l 8
t 7
l 9
l 5
r3
t 2
l 3
l 5
l 6
l 6
l 3

30.01
30.01
30.00
30.00
30.00
30.00
30.01
30.01
30.02
30.03
30.04
30.05
30.05
30.04
30.04
30.03
30.02
30.02
30.03
30.03
30.04
30.04
30.04
30.03

81 .8
76.6
76.6
7t .6
7r.6,+,
76fi; .+-

{.7.o" ru:
7l':':7,.
7t.7 "'.",.,. "'1
7t.7 ";
67.r
67.1
62.9
55.0
51 .6
51 .6
48.4
5 1 . 6
58.9
62.7
67.0
67.1
67.0
7  t . 7

53 280
54 290
54 260
s4 280
54 270
54 260
55 280
55 280
55 290
55 260
56 260
56 280
57 270
58 270
59 270
59 270
60 270
59 260
58 2s0
56 250
55 260
56 :.:?=",...... 260
55  

" '  
. " ' " , '  , .  .  280

55 -,' ';- ."' -. 
' '250

t't.,'a 't"',,.r,

1i'j

June 24

820166-H

January 2,1992

I
2
3
4
5
6
7
8
9

r0
l t
t 2
l 3
r4
l 5
r6
t 7
l 8
l 9
2A
2r
22
23
24

I
I
f,

t
f
I
t
I
I
t
I
t
I
I
I
I
I
T
I
?
I

1 o f 1 9



Table 10. Summary of SFO Meteorologicel Data
(continued)

I
t
I ]

-
L
I

f
I
T
I
I
t
t
I
I
t
I
T
I
T
I
?

June 25

I
2
3
4
5
6
7
8
9

l 0
l l
l 2
l 3
l 4
l 6
l 7
l 8
r 9
20
2 l
22
23
24

820156-H

January 2, t992

Temperature
(oF)

55
56
55
55
55
55
55
55
57
57
59
6 l
63
6 l
62
6 l
59
56
55
55
55
54
53

270
2s0
250
280
270
300
300
290
260
300
270
270
270
280
290
294
280
270
270
270

u,.,,,:' ."......,, i"... ZIO
,. ' i. ," --... 

' '280
' . . .  i

':i]::i]1

71.7
67.r
71.7
7r.7f'V
7ll .:' i
6i1.0,,,; ;.'
67'fi t"..
67.0""",". """"
5g.E 

'2';

62.9
5 1 . 6
45.4

...'',.'...,.-... 39.9
t'-,, 't1".,,.,,."'""..,. ..," " 42.4

=',,, ir;t ...''"; 42.5
\ , '  ; i  4s.4'", 

.i 55.2'r'n 
67.1

7  r .7
7 t .7
7  t . 7
76.6
8 1 . 8

Relative
Humidity
(%)

Barometric
P

30.03
30.02
30.02
30.01
30.03
30.03
30.03
30.04
30.05
30.07
30.07
30.06
30.07
30.08
30.07
30.05
30.03
30.02
30.02
30.02
30.02
30.01
30.00

Speed
(knots)

l l
l l
l l
l l
t 2
l 3
l 2
l4
t 4
t 2
l 3
l 7
l6
20
t 7
l 5
l 8
l 6
l 7
t 4
l 3
l6
t 2

He)

2 o f 1 9



Table 10. Summary of SFO Meteorological Data
(contlnued)

I
I
I 1

l

t
f
t
t
I
T
t
I
I
I
I
I
ll

t
T
t
?
t

June 26

820166-H

January 2t 1992

El .8
8r .8
8 r .8
76.5f'z
8l/i o.o,,,,
EJ.8 .  '  i
8 t:8 ..
76.6'-.... "7
71.7 "''.,,j

62.7
62.9
51 .6
51 .6
58.8
55.0
58.8
62.7
93.5
62.9
67.r
93.5
7r .9
76.7
7 r .9

Speed
(knots)

t2
l 4
l 3
l 0
l 3
l l
t 2
t 4
l 3
l 5
l 4
l 8
l 5
t 7
l l

Temperature
eF)

Relative
Humidity
(%)

Barometric

He)

l l
9
5
6
4
0
6
3
3

53
53
53
53
53
53
53
54
55
56
57
59
59
57
58
57
56
5 l
57
56
5 l
57
56
5l

I
2
3
4
5
6
7
8
9

l 0
l l
t 2
l 3
t 4
l 5
l 6
l 7
r 8
l 9
20
2 l
22
23
24

270
260
260
290
270
280
270
270
270
280
280
280
280 i"'...,..,,,.
280 i, 'n "- "* " "-
270 i -i 

-r! ;*,--"i

270 \ :i
2s0 \ , :
240 

'*'

t20
200

0

29.99
29.99
29.99
29.99
29.99
30.01
30.02
30.02
30.02
30.01
30.01
30.00
29.99
30.00
29.98
29.97
29.96
29.94
29.92
29.92
29.9r
29.88
29.87
29.84

."t ,,r' , 
'r, 

. l4o
i  t " ,  .=  220

, t;, ....,290

- F a t + . .

F o=..,,.,. 
*-a

.4- ':' 
-'a. 'i

i ' t - ' , i

'1, 
%i i

nl! 
;.,,t,ia

3 o f 1 9



Teble 10. Sunmary of SFO Meteorological Data
(continued)

T
!,-
I
T
I
t
I
I
t
I
t
I
t
I
fi

t
t
I
?
t

Relative
Humidity
(%)

320 87.6
310 93.6
330 87.6
330 87.6f..."
250 87;6;t' ;."",

0 $1.6' ,..- i
I l0 8u7-.7 

= 
t:,-.

150 82.1"'"n """'
l2O 87.7 

'-*:'

0 72.7
330 67.8
360 s9.6
40 ,i,..,,,,,.. 52.2

130 .- . ,  
.-_ .. ,  59.7

0 .. .. , ..i 59.7
290 1 ,:" 68.0
300 "",,. ";,, 82.4
310 1"  77.2
240 67.8
230 72.3
260 67.7

.,!' o,".-..,,'1-..... 230 g2.2

.,-" i ,,,i . 
''.210 

82.2-"'. 
" ," '"..'i 

zo 77 .1
,1.ta...

.,;

Barometric
Temperature
eF) He)

Speed
(knots)

9
7
3
4
0
4
6
3
0
3
6
6
5
0

l0
t 2
l l
8
8
6
8
5
4
8

June 27

I
2
3
4
5
6
7
8
9

t0
l l
l 2
l 3
l 4
l 5
l 6
l 7
l 8
l 9
20
2 l
22
23
24

E20166-H

January 2,1992

54
54
54
54
55
55
56
57
57
60
62
63
63
64
64
64
6 l
6 l
62
6 l
6 l
59
59
60

29.83
29.82
29.81
29.80
29.80
29.80
29.8r
29.82
29.82
29.82
29.82
29.82
29.82
29.82
29.81
29.81
29.8r
29.80
29.8r
29.80
29.82
29.83
29.82
29.8r

{ o f 1 9



Teble 10. Summary of SFO Meteorological Data
(continued)

I
I
.-
L
-

T
I
t
il
T
t
I
I
t
!
t
I
I
T
t
?

I
2
3
4
5
6
7
8
9

r0
l l
t 2
l 3
t4
l 5
l 6
t 7
l 8
l 9
20
2 l
22
23
24

June 28

E20156-H

January 2,1992

Temperature
eF)

60
60
59
59
58
58
59
59
60
6 l
62
64
63
62
62
60
6 l
59
58
58
57
58
58
58

180
l 0

350
l 0
6
2

l 0
0
0
3
0

190
180
190
250
2r0
230
230
220
220

,.' ," ".t 
t; 

' 250
it tl.- r'' "'-. 

=-?10

"-.,." ;- '--7ao
'ut al:.,.

a=".i

77.1
87.9
93.7
93.7f3

100"0 r o-
l0o.o'-i ti

?3:7:., 
d.

93.7 """-,. ,"'''ig7.g ='i

87.9
77.3
63.8

,,"""',.,,,. 63.6
t, 2..,...--"""-.,"-"," 67.8

'r,, ':. 
ui' ,-,,.,;' 67.8

f. i" 82.3

", 
,i 72.3

" 82.2
82.2
82.2
82.r
76.9
72.0
72.4

Relative
Humidity
(%)

Barometric

He)
Speed
(knots)

5
6
6
3
7
6
0
0
7
0
5

l 5
l 2
7

l 0
l 0
t2
l 0
8
9
9
7
6
4

29.8r
29.80
29.80
29.79
29.79
29.80
29.8r
29.82
29.82
29.82
29.83
29.84
29.84
29.85
29.86
29.87
29.87
29.88
29.89
29.90
29.92
29.93
29.93
29.94
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Teble 10. Summary of SFO Meteorological Data
(continued)

I
I
t
f
I
t
t
I
l
t
t
I
I
t
I
I
t
il
?
I

June 29

I
2
3
4
5
6
7
8
9

l 0
I I
l 2
l 3
t 4
l 5
l6
l 7
l 8
l9
20
2r
22
23
24

E20166-H

January 2,1992

Temperature
eF)

58
5E
58
58
58
58
59
60
6 l
63
65
67
67
61
68
65
64
62
60
57
56
56
56
56

260
0
0

2r0
0

320
3 1 0
3 1 0
280
3 1 0
300
300
320
290
300
290
280
280
300
290
290

.,,,,," ",,,,,..,,,.. i",, 3oo
l'. . -.: 400

i """310
'1?

"'Ln

72.0
72.0
76.9
76.9;"2
76f i" 

".7f e;;
7Z:1., .i;.
67.6'"'-'z'\
63.4 "';'
59.6
49.r
46.3

ji-:,,,,i"_ 43.3

\ -,,..,.,._,'..',"'"'"..',.,.... 
" 

40.6
'\ 1. .:t'-,.",.._ ji 40.7

.n { 52.5
1,,. ? 52.3''i 

52.0
63.2
7 r .9
76.7
82.0
82.0
82.0

Relative
Humidity
(%)

Barometric
ure

He)

29.94
29.94
29.94
29.9s
29.97
29.98
30.00
30.02
30.03
30.03
30.05
30.05
30.05
30.05
30.05
30.04
30.03
30.03
30.02
30.02
30.03
30.04
30.04
30.03

Speed
(knots)

0
0
5
0
5
5

l l
3

n
8

l l
l 4
l 4
l 5
l 5
l 6
l 8
l 7
l 6
l 5
l l
l 0
9
3
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Teble 10. Summary of SFO Meteorologlcsl Data
(contlnued)

I
t
r
I
f
I
t

T
I
t
I
I
I
t
t
t
t
I
f
t

June 30

I
2
3
4
5
6
7
8
9

l0
I I
t 2
l 3
l 4
l 5
l6
t 7
l 8
t 9
20
2 l
22
23
24

820166-g

January 2,1992

300
3 1 0

.-,.,....,.,.,.. 3t0
,.rut f""",'i,,.,,,.. 3oo

,."'' r. "'i ,_ "'" "300
, 

'- '  
, ' '  -300

=,,r, 
..O;

82.0
82.0
81 .9
87.6",-""2
81,fi:' ,,,,,.
75.8' ."' ,'
61s." :-.
56.1',-- \..
46.6 "ii

34.0
36.s
28.8
22.4

3r .5
43.0
45.8
48.8
52.0
55.5

55
56
54
55
55
57
62
65
69
72
73
78
80
80
8 l
79
78
77
70
65
64
63
62
6 l

300
0
0
0

Relative
Humidity
(%)

Barometric

He)
Speed
(knots)

0
0
0
4
5

0
4
5
4
6
5

t 7
r6
t 7
l 9
r 8
l 6
l 5
l 5
l l
9

l 0
6
5

30.02
30.01
30.01
30.01
30.0r
30.02
30.02
30.02
30.01
30.00
29.99
29.97
29.97
29.95
29.93
29.92
29.90
29.89
29.89
29.89
29.90
29.91
29.98
29.98

260
0
0
4
7
4
5
I

290 ,,:'.,.,,.,....
300 ' ,  " ,  " '  .  21 .0
290 ',.. ,, , .-,. .. tz.l
300 ,: i t6.o
290 '=' 

.t 15.8
300 'i 

16.g

? o f 1 9



Table 10. Summary of SFO Meteorologicel Data
(eontinued)

I
I-
I

tf,-

I

t
t
t
t
T
t
l
I
I
I
I
T
t
I
f

Temperature
eF)

Relative
Humidity
(%)

Barometric

He)
Speed
(knots)

July I

I
1

3
4
5
6
7
8
9

l 0
u
t 2
l 3
t 4
l 5
t 6
L 7
l 8
t 9
20
2 l
22
23
24

820166-H

January 2,1992

6 l
62
60
60
62
63
68
7 l
73
78
78
8 l
90
85
83
8 r
76
74
73
67
64
62
60
60

55.5
55.6
63.2
63.Ltr>
59A tr "=.-g5.g:;' ;
4,916-- u-
44.01.  1
36.5 

"''-':'

28.E
32.8
29.3
13.4

300
300
300

..ii'"""""',:,,i 300

,,...t"' u:.'.... 1."",. IOO
r'. 4,,,, _,li ',,..,,,...,r, 

tr300

" 
"'., 

'j', ='''300

''"...i

0
5
0
0
5
0
5
5
6
7
8

l 2
r6
l 8
20
t 9
l 8
l 6
l 5
r3
l 3
l 0
9
6

300
0

300
0
0

3 1 0
0
4
4
2
2
2

310 .i'',"'......,.
300 ',,. .,'. ' . ." l7.9
300 ' 

,, ",,,,, 
'' '...*r- 18.8

300 \ i.'' zt.l
310 

':'r' 
"" 26J' 28.2

29.9
43.3
52.3
59.4
63.2
63.2

29.87
29.86
29.86
29.86
29.87
29.88
29.89
29.89
29.89
29.88
29.88
29.86
29.8s
29.84
29.82
29.8r
29.80
29.80
29.80
29.80
29.83
29.83
29.83
29.83

8 o f 1 9



I
Teble 10. Sunmary of SFO Meteorological Data

(contlnued)r
I
t
I
I
I
t
,D
I
t
I
I
t
t
I
F

Temperature
(oF)

60
59
58
58
57
62
68
69
75
80
79
85
83
83
79
74
7 l
68
63
59
59
57
57
56

Direction
(degrees)

Relative
Humidity
(%)

Barometric

He)
Speed
(knots)

8
9
7
7
5
4
4
5
6
I

t 2
r4
l 9
l 9
l 8
l 8
t 7
l 5
r6
l l
l 0
l l
t 0
9

t
2
3
4
5
6
7
8
9

l 0
l l
l 2
l 3
t 4
l 5
r6
l 7
l 8
l9
20
2r
22
23
24

July 2

820156-H
January 2,1992

290
300
290
290
290
3 1 0
30
30
40
40
20

3 1 0
3 1 0
300
300
3 1 0
3 1 0
320
300
300

.,' ."''-. i. 300
,.'- ' .i ."- , -'';aoo

- 
'-'300

..,i. ..:,

63.2
67.5
72.0
72.0,*
7G8.,.: ,"*,,,,
9.1.-r ,{
43;5 :..
49.7"'... ".
34.5 

1'j

29.r
35.  I
17.9

"tr''.'-..."...... 20.1
-., 't.,-, "'""'"'". 20.1''.. ',,,_.,t 

,,,r,.,..,.",i 23.9

", 
i  30.1'.... 
,i 36.1i:: 40.7

55.8
72.r
72.1
82.r
82.r
82.0

29.82
29.81
29.82
29.82
29.84
29.85
29.86
29.87
29.87
29.88
29.87
29.87
29.87
29.86
29.86
29.85
29.85
29.86
29.87
29.87
29.89
29.90
29.90
29.89

'fF.''.;|.|!",'

i -",.

' i  =: '  1
a .r -,, ir

:. .i "r 
-t

". -_ '-. i "i't+i
'Vt 

,i"
a...+tii
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Trble 10. Surnnery of SFO Meteorologicel Drta
(continued)

I'
I
r.
-'

I

I
T
t
t
I
T
D
t
t
l
I
I
t
I
F

July 3

I
2
3
4
5
6
7
8
9

l 0
il
l 2
l 3
l4
l 5
l 6
l 7
l 8
l 9
20
2r
/.L

23
24

820166-H

January 2,1992

E2.0
87.6
93.6
93.6ri",
93!6 ! !-_.
1$.9,.,' jt
59:6 r..
52.8 "."" 

'"="

43.7 
'";

40.9
36.1
36.3
38.6
38.6
41 .0
43.5
52.5
53.6
72.2
82.0
82.0
87.6
93.6
93.6

Speed
(knots)

4
6
9

l 3
t 4
l 7
l 8
2r
l 9
r9
2 l
l 9
r9
l 8
r 6
r3
l 3
l 3
l 0

Temperature
eF)

56
55
55
55
55
58
63
67
69
69
7 l
72
7 l
7 l
70
68
65
63
60
56
56
55
54
54

Direction
(degrees)

Relative
Humidity
(%)

Barometric

He)

300
300
300
300
300
270
260

l 0
330
3 1 0
3 1 0
3 1 0
3 1 0
3 1 0
3 1 0
300
3 1 0
3 1 0
3 1 0
3 1 0

.,..'".'.'-z 300

"i;,.,,.',, 
j 300

o,- '  ".  , '  ".  "-el0
'. .  '  

i .  "."310
.:n1:!,

".1,f

29.89
29.89
29.89
29.89
29.90
29.9r
29.92
29.92
29.9r
29.9r
29.9r
29.90
29.89
29.88
29.86
29.85
29.84
29.8s
29.85
29.86
29.86
29.87
29.88
29.87

9
9
9
8
4
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Table 10. Summary of SFO Meteorological Data
(continued)

I
I-
t^.
l'
f

I

t
t
t
T
I
I
I
I
T
l
I
I
t
t
?

Hour

July 4

I
2
3
4
5
6
7
8
9

l 0
u
r2
l 3
t 4
l 5
l 6
t 7
l 8
l9
20
2 l
22
23
24

820166-H

January 2,1992

Temperature
eF)

54
54
53
53
53
54
57
60
62
64
65
67
69
69
67
66
64
62
59
57
56
56
56
55

Relative
Humidity
(%)

Barometric

29.86
29.86
29.8s
29.85
29.8s
29.87
29.88
29.87
29.87
29.86
29.86
29.84
29.83
29.81
29.80
29.78
29.77
29.76
29.77
29.77
29.78
29.79
29.80
29.79

Speed
(knots)

l l
l l
l 0
l l
l 0
l 0
9

l 0
t 2
t2
t 4
t4
l 9
l6
2 l
l 8
r9
r8
l 8
l 5
l 4
l l
l 0
8

He)

3r0
300
300
3 1 0
3 1 0
300
300
320
3 1 0
320
320
320
3 1 0
3 1 0
3 1 0
3 1 0
3 1 0
3 r 0
3 r 0
300

.. ,,.," .., '. 300
;_" l-, ,.'t - . "-310
" ' '  '+-  " - '310

'ni: i i , 
=,i.

1, -.,

93.6
87.6
93.6
93.6;!-v
936 o? n ,..
#.6-: ,'
76,8 t:.
57.6'2, "2
59.4 ",;
52.3
49.r
43.3
38.3
38.3
43.3
46.r
52.3
s9.4
67.5
76.8
87.7
87.t
87.7
93.6

t
1l of 19



Table 10. Summary of SFO Meteorological Data
(continued)

I
I
r

_t
tf,

I

I
T
1
!
I
t
t
I
T
t
I
I
I
I
?

Temperature
eF)

55
55
54
53
56
57
58
60
63
66
66
67
69
7 l
73
74
72
69
64
6r
59
5E
57
56

Direction
(degrees)

Relative
Humidity
(qo)

40.9
55.9
63.4
72.r
76.9
82.1
87.7

He)

Baro
Pre,x
(rgct

metric

I
2
3
4
5
6
7
8
9

l 0
l l
t 2
l 3
t 4
l 5
l 6
t 7
I 8
l 9
20
2 l
22
23
24

July 5

820r56-H

93.6
E7.6
93.6

100.0i=?
EH rf :=
E-t.T-.i' i
8t.2 €"-
77.1\'.,.""';,
61.9 

"";*i

Speed
(knots)

8
E
4
0
4
0
5
7
9

l 0
l 0
l l
r0
7
9

l l
l 0
l l
l l
9
9
8
8
7

300
300

29.78
29.78
29.78
29.78
29.79
29.8r
29.82
29.82
29.82
29.83
29.83
29.82
29.82
29.8r
29.80
29.79
29.78
29.79
29.79
29.80
29.82
29.83
29.83
29.84

300
290

0
290

0
l 0
60
30 56.2
20 56.2
20 52.8
30 ..,"i'u,.,,,..".,,,-. 46.6
40 rn',x,,,..,...-..'-"'".,.,".... 44.0
60 1''.,.,.,u"" ".""..jt 38.9

330 
''1 

i 14.3
320 "',,. i, 36.3
320
340
320
320

'   A  

, t ' , " ' i ;  '  J J U

.  ' . ' , "  . '  " '1 lo
t . "  '300

\. i

.-=, j

January 2,1992
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Table 10. Summary of SFO Meteorological Data
(continued)

I
I
1
I-

I

E

I
I
t
I
T
I
D
I
t

Relative
Humidity
(%)

300 82.0
290 87.7
290 82.1
2r0 76.e*
230 8/:l,rt" ;'.,,
230 Q.t'j !
170 7t:9,. i-,
l2O 5g.7'""o.....,."":?
90 56.1
60 52.8
20 52.9
40 49.9
60 'i"''='*"'" 4l'4
60' i , , ,=;,, . . .- ' ' ' . , , , ._,,.". ,- 3a.5

320 1,, "',,,r.'"' .,,-..'..,."..,, 30.4
80 

'1. 
"' 34.3

320 "',',",,,,,"' 33.7
300 49.3
300 s2.3
310 63.4

.,::.,i"''"""'1., 300 72.1

-... '","i,"',,".=290 67.5

aitr. 
":,.

.-1.''u'':

Barometric

July 6

E20156-H

January 2, t99Z

Temperature
eF)

56
56
57
58
57
59
6 l
64
65
67
68
70
72
75
76
74
69
66
64
6 l
59
59
s9
59

re
s Hg)

Speed
(knots)

8
7
4
3
3
7
8
8
8
8

l 0
r0
4
4
9

l6
t 3
l0
l 0
il
5
5
6
8

I
2
3
4
5
6
7
8
9

l 0
l l
l 2
l 3
t 4
l 5
l6
t 7
l 8
l 9
20
2r
22
23
24

29.84
29.83
29.83
29.84
29.85
29.87
29.89
29.89
29.90
29.90
29.9r
29.9r
29.9r
29.90
29.89
29.89
29.88
29.89
29.89
29.9r
29.93
29.94
29.94
29.94l l

I
I
t
I,r
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Trble 10. Sumrnary of SFO Meteorological Data
(continued)

I
I
I

I
I

I
t
I
I
l
t
I
I
I
I
I
I
T
t
f

Hour

July ?

I
z
3
4
5
6
7
8
9

r0
l l
t 2
l 3
t4
l 5
l 6
l 7
l 8
l 9
20
2r
22
23
24

820166-H

January 2,1992

Temperature
eF)

58
59
59
60
57
58
60
6 l
67
64
65
70
66
68
67
66
66
63
6 l
58
57
57
56
57

Direction
(degrees)

290

Relative
Humidity
(%)

Barometric

29.93
29.94
29.94
29.94
29.95
29.96
29.97
29.97
29.97
29.97
29.98
29.98
29.96
29.95
29.94
29.93
29.92
29.93
29.94
29.95
29.96
29.98
29.98
29.97

Speed
(knots)He)

330
280
250
290
250
240
220
204
150
320
340
270
320
300
3 1 0
320
300
3 1 0
300
300

,ri' 
ri:::!"i 

300

,,.,,"" i'"""i i,--.,. 290
ut.,, n"',,,,,r't 

..,.''','..,,,r,,..'290

76.9
72.r
72.1
57.6.n?
793". :"''
T-6=19 ." '  

, '
57:6..."- "\
67.7 

'-. . . , ,7

49.4
59.7
56.1
41 .0

",t:'"""',',.,,.".. 49.3
\,,-' "+',;;'', "..- r"'-' 

-="'-- 4 3 . 5
1r- "nt' l"',-:" 46.3

z. 4:.,. 49.3
"; 46.1

55.8
63.4
72.0
76.8
76.8
82.0
76.8

7
6
8
5
5
5
7
9

r2
l 5
l l
l 8
t 7
l 9
l 8
t 7
t 7
t 4
l 3
t 2
l l
l 0
8
7

3€€!.'..11+ii.

i "i,..
;:' .P...+.:,. . !1.

i! 
'",.,- 1t \

: !, - - " . ! i-- ---,. .{
.',.. '1

':r.J"

I
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Table 10. Summary of SFO Meteorological Data
(contlnued)

T
t
I
I
T
I
I
I
t
I
t
I
I
I
f

r0
8
9

l 0
r0
8
9

l l
l 0
t 2
l 6
l 5
t 4
t 7
t 4
l4
t 4
il
l 0
9
8
9
9
9

280
280

I
2
3
4
5
6
7
8
9

l0
l l
t 2
l 3
l 4
l 5
l 6
t 7
l 8
l 9
20
2 l
22
23
24

Hour

July 8

820166-H

January 2,1992

Temperature
eF)

57
56
55
54
55
55
56
58
6 l
64
67
67
66
68
66
66
64
62
59
57
57
56
56
56

Relative
Humidity
(%)

Barometric
re

Hg)
Speed
(knots)

280
280
280
280
280
290
3 1 0
300
340
3 1 0
290 ,{'".",-"... 43.2
260 \ =f,",..,,."-''-.'...... lg.t
280 

',.. ...urtt 
"'".,,..",n 43.2

280 
'.,, .it 43.2

280 'i..,;' 45.8
52.0
63.1
7  r .9
67.2
76.7
76.7
7 1 . 8

76.8
82.0
87.6
s7.Qu>
82tn;! :=
4.o=:n j
7r:8 €--"

,-, '1'

67.3 " . . ,  - ' ;
59.3
52.3
43.3
43.3

29.96
29.95
29.96
29.96
29.97
29.97
29.98
29.99
29.99
29.99
29.99
29.99
29.99
29.99
29.97
29.96
29.95
29.96
29.96
29.96
29.98
29.98
29.98
29.97

280
270
260

..,'"" ""',. 250
," : 

''"'i i'"-"' 240
"; .  "  r-"  

'270

...,..,-' 
. 

-...'....
.',;

I
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I

Teble 10. Summary of SFO Meteorological Data
(continued)

He)

I
I
t

Relative
Humidity
(%)

71 .7
76.6
76.6
76.6
76.6
81 .8

Barometric
Speed
(knots)

t
I
t
b

u
l l
l l
9

l 0
l l
9

r0
t 2
l 3
l 4
l 3
t 4
t4
l 5
l 5
l 2
l 5
l l
l l
7
5
6

l 0

I
2
3
4
5
6
7
8
9

r 0
l l
l 2
l 3
l 4
l 5
r 6
t 7
r 8
l 9
20
2r
22
23
24

July 9

E20156-H

January 2,1992

76.7
81 .9
81 .9
8r.ef ?
87.6;r f-.
-q.5---" i
sf--9, €.-
81.9 1=?
76.7
67.r
62.9
55.3

55
54
54
54
53
53
54
54
55
56
57
60
62
63
64
62
60
57
55
54
54
54
54
53

270
250
270
260
270
240
270
250
270
270
290
290

29.97
29.96
29.96
29.97
29.97
29.97
29.99
30.00
30.00
30.00
30.00
30.00
29.99
29.99
29.87
29.97
29.96
29.96
29.96
29.97
29.97
29.97
29.97
29.96

260
260 ':" ''::., 

-'-"--"-"- 
45.7

290 ',, ",..t ,"***" 42.9
280 t. i 48.7
290 i."' 5t.7
2go 

' 
67.2

I
I
t
I

I

270
270

.,,'"f'"'""r- 280

.r.;n O:i""..rU t_.,"- 290
.--. t':'..j .r"-.-.'W0

n,_ .rra,.

t
I
I
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I Teble 10. Summary of SFO Meteorological Data
(continued)

I
Hour

July 10

8
9

l0
l l
t 2
l 3
t 4
l 5
I 6
t 7
l 8
l 9
20
2 l
22
23
24

820r66-H
January 2,1992

Temperature
eF)

54
53
53
52
5 l
52
58
6 l
64
64
64
65
64
65
64
62
62
60
57
55
55
55
54
54

Direction
(degrees)

Relative
Humidity
(%)

Barometric

He)
Speed
(knots)

7
3
5
5
4
0
5
4

l 5
t 7
t 7
l 6
l 8
l 7
l 6
l 4
t4
t2
r0
9
7
6
3
4

I
I
t
I
I
b
I
t
t
I
I
I
I
?

I
2
3
4
5
6
7

270
270
220
230
300
220

0
80

160
320
3 1 0
3 1 0
300
3 1 0
3 1 0
280
290
3 1 0
300
300
280

..,,,,"'ii,rt'',r, 
\, 

270

;  i . ! . " ' - 3 l o
.; 290

..i,____;

76.6
76.5
76.5
8l'7,.J.'.""
87./i : ;.=
EJ '4' =1 ,;
63'0 'r-
51.9 """'',... "'',,,.,
42'9 "1;'

40.1
40. I
40.2

i.:"",.4:... 42.9
. , 40.2' . . 1 ,..,'if-i 

"ii._,'ri 
",',.".,";' 

42.9
i', t" 48.7

' ';, 
48.7'tt" 
5i.3
62.9
71.7
71 .7
7 l . l
76.6
76.6

29.95
29.94
29.94
29.94
29.95
29.96
29.97
29.99
29.98
29.99
29.99
29.99
29.98
29.98
29.97
29.97
29.96
29.96
29.97
29.97
29.98
29.99
29.98
29.98
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Table 10. Summary of SFO Meteorologicel Data
(continued)

t
I
?
t
I
I
t
I
I
b
I
I
I
t
I
I
t
?

July 11

820156-H
January 2,1992

Temperature
eF)

54
53
53
52
52
53
57
6 l
62
65
63
67
70
69
69
65
63
6 l
57
55
55
55
54
54

250
290
270
260
260
240
190
80
30
l 0

3 1 0
350
320
320
320
3 1 0
3 1 0
310
300
300

;'"i"::\"1''; 300

, '  ;- '" ' . .  : ,  - 310
' "  ! -= ' i , -  

' 'sro

". :.' -'500
'nn..

=i \'

- - a

76.6
E l .8
E l .8
8t.7 j+
8lr?' -" ;"-
YIY .J;n
6Z3_.. i.,.
59.3 \.-._ "n
55.6
46.0
48.8
40.6

:i""'....- . 33.7- 
". --.,.. ..' 

-'----- 35.8
' i . _  ' . , i r  

. , " . " . j  33 .5

i + 40.2
\ ? 45.7

5 l .9
67.2
76.7
82.0
76.7
93.6
87.6

Relative
Humidity
(%)

Barometric

He)
Speed
(knots)

6
6
5
4
4
3
4
6
7

l l
l 0
r0
l 5
l 8
2 l
t 7
l 6
l 5
l 3
l l
l 0
l 0
9
4

I
2
3
4
5
6
7
8
9

r0
l t
t 2
l 3
t4
l 5
l 6
t 7
r 8
l 9
20
2 l
22
23
24

29.98
29.97
29.96
29.96
29.97
29.98
29.99
29.99
29.98
29.99
29.99
29.98
29.98
29.98
29.97
29.97
29.96
29.97
29.98
29.99
30.00
30.02
30.01
30.01
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Table 10. Summary of SFO Meteorologlcal Data
(continued)

I
t
-It

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
t

Temperature
eF)

Relative
Humidity
(%)

Barometric

He)
Speed
(knots)

8
8
7
7
8
8

l0
n
t 2
t 4
l 5
l 7
l 4
l4
l 6
l 8
t 4
l6
l 3
l l
l l
6
9
8

54
53
53
54
54
54
56
59
6 l
64
67
69
70
67
65
63
6 l
59
58
58
58
58
57
57

I
2
3
4
5
6
7
8
9

l0
l l
l 2
l 3
l4
l 5
l 6
I'l
l 8
l 9
20
2 l
22
23
24

July 12

E20156-H

January 2,1992

j 1

i' .i .i. '

300
3 1 0
3 1 0
300
300
3 1 0
300
3 1 0
320
340
3 1 0
300
290
320
290
300
270
280
270
250
260

;,, 280
,,,.. =2,90

"""230

30.01
30.01
30.01
30.01
30.02
30.02
30.02
30.03
30.03
30.03
30.03
30.03
30.03
30.04
30.04
30.04
30.05
30.05
30.04- 
30.05
30.06
30.06
30.06
30.05

87.6
93.6
93.6
81.9,:2
at.g ; :o
8{"t9'";' f
763., i:
63.1 ""..  

' ' .

59.3 
='"'-j

49.0
37.9
35.8

o,ri'",.,",..,,,,,._ 31.5
'.. ,,.. .. 

-" , 37.9-',-"',."t' 
"--' " 43'0

\, "1'' 52.2', ' . . , ' i  
55.5

t '  7z.l
82.2
82.2
87.8
82.2
87.7
87.7
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